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National Bureau of Standards Mass Calibration

Computer Software

R. N. Varner

R. C. Raybold

This report describes the FORTRAN computer program used to generate
a comprehensive report covering the sequence of operations used to assign
mass values to weights submitted to the National Bureau of Standards for
calibration. The assignment of these values is accomplished by the
method of least squares analysis of the observation of differences
between test items and reference items having the same or nearly same
density and nominal size. The calculations are defined and the various
weighing method options are given. To assist the user, a detailed
description of the input data, an input list of error messages, a listing
of a sample test case and a listing of the output resulting from the use
of the sample test case are given. To assist in the implementation of
the computer program, a flow chart, a description of each subprogram, a
cross-reference of labeled COMMON, a list of DOUBLE PRECISION variables,

gﬂlist of EQUIVALENCED variables and other pertinent information is
rgiVeI_.la

Ty, . . .

*¥.words: Calibration reports correction to mass measurements; error
checking; FORTRAN program; least squares solution; mass
calibration; mass measurements.



1.0 Introduction

This report describes the FORTRAN computer program used to generate a
comprehensive report covering the sequence of operations used to assign
mass values to weights submitted to the Nationl Bureau of Standards for
calibration. The assignment of these values is accomplished by the least
squares analysis of the observation of differences between test items and
reference items having the same or nearly same density and nominal size.
The calculations are defined and the various weighing method options are
given. To assist the user, a detailed description of the input data, a
1ist of error messages, a listing of a sample test case and a listing of
the output resulting from the use of the sample test case are given. To
assist in the implementation of the computer software, a flow chart, a
<description of each subprogram, a cross-reference of labeled COMMON, a
1ist of DOUBLE PRECISION variables, a list of EQUIVALENCED variables and

#@ther pertinent information is given.

This section describes in detail the calculations used by the

A

Mﬁ@ﬁr software to assign mass values to weights which have been

ed for calibration. For a discussion of the philosphy of the pro-—
used, see references {1,2,6,8]. Section 2.1 lists the definition
yubols used and their corresponding FORTRAN variable names. The
in this section denotes the absolute value of the enclosed

‘ :he use of [] denotes a matrix operation with the exception of

ing of a reference. The use of ' denotes the transpose of a

Atrix. Most, but not all, of the calculations described in
fe performed by the MAIN programe.
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The average temperature, humidity and pressure are determined from
values taken before and after each sect of mcasurements. Because the
instruments used to measure these environmental conditions may change wity
each weighing, the appropriate instrumental correction to the temperature,

humidity and pressure are given with each set of weighings as follows:

(Tl + Cpp + To + CTQ)/Q

T =
E = (Hl + CHl + H2 + CHQ)/E
P = (Py + Cpy + Pp + Cpp)/2

All input weights (nominals) are converted to grams if they are in pounds.‘

Wy = Wiyx 453.59237 for j = 1,..e,k

Accepted mass correction and the volume of the restraint are computed as

follows:

If first series

Cr = [v'1]
R 1
Vg = [V'B]
R 1
W . . .
vhere Bj = ("3 + OOlTJ)(l + ajAt) for j = l,ee0,k
Pj

and where At = T - Ty, the difference between observed average temp

and nominal temperature.

If not first series

Cr = Re

= Vg(1 + 5348)

<
=]
[
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Calculations for Buoyancy Corrections

The air density using the averaged environmental conditions is com-
puted from the equation given by Bowman and Schoonover [3].

b = 0.464746

A T (E - 0.00378029(H)(es))

where

pA = density of air in mg/cm3
Tk = temperature of air in Kelvin
= temperature of air in degrees Celsius + 273.15

H = Relative Humidity 1in percent
(i.e. 20% = 20)

P = Barometric Pressure in mm of Mercury .
eg = Saturation Vapor Pressure in mm of Mercury
= Exp(p)/(13.5951 x 9.80665)
p = —-4.7406885 x Ln(TK)
-6.8982434 x 103 x Tyl
+0.5938385 x 102
-0.5797662 x 1072 x Ty

+6.2223854 x 1076 x T¢?

The above series expansion is based on an equation developed by

r and Greenspan [9]. Using the above equation three values of air

;are computed:

pa = f(T’-f, )

Pab f(Tl + Cpyy, Py + Cp1, Hy + CHI)

paa

£(T9 + Cpg, Py + Cpy, Hy + Cy2)



The air buoyancy correction is also applied to the sensitivity weight
in computing the mass/division factor:

Sk = 5., - P,S,(1 + S.At)

Types of weighings

The following calculations depend upon the type of weighing used.
The program has provisions for the following six different types of
weighing methods. The values of the input parameters N1 and N2 are
designated, in parenthesis, for each method.

1. Single Substitution - one pan (Nl

#
[
-
=z
N

]

1)

2. Single Substitution - two pan (Nl 0)

[]
N
2
N

n

3. Single Transposition - two pan (N1 = 0, N2 = 0)

4., Double Substitution ~ one pan. (N1 = 3, N2 = 1)
5. Double Substitution - two pan (N1 = 3, N2 =~ 0)
6. Double Transposition - two pan (N1 = 1, N2 = Q)

The weighing method used depends upon the type of balances and
welghts available, the requirements of the job at hand and/or the
preference of the operator performing the calibrations. In all types of
weighing, the observed d:_lfference , A-B, where A denotes the unknown well
and B denotes the -st&ndard or known weight, and the observed sénsiti&f@

denoted by S, are computed in scale divisions. The drift effect aﬁd?%
left-right effect ﬁay ‘or may not bé calculated depending upon‘. the tyHNRN
weighing being used. The following descrii)tions of each weighing E‘:M

explain the pertinent calculations.



single Substitution — one pan balance

Two or three readings are made. The sensitivity weight is not always

measured.
0; =A
0, =B
03 = B+S
(A*B) = 0} - 0
S =-0y+05 if 03% 0

w>
]

0.0 if 03 =0

There is no drift or left-right effect computed.

Single Substitution - two pan balance

There are six or nine readings made for each set of A and B weights.

The sensitivity weight is not always measured.

01 = A
3 readings are taken as the balance
02 =A
is approaching a stable condition.
03 = A
04 =B
3 readings are taken as the balance
0 =3B
5
is approaching a stable condition.
06 =B ‘
07 = B+S 3 readings are taken as the balance is
0g = B+s approaching a stable condition. These 3
Og = Bts readings are sometimes omitted.

+ 2x02 + 03 04 + 2x0. + O

5 6

g Z




0, +2x0 +0_ 0 +2x0_+0
7 8 9- 4 5

s

if 07, 08 and Og are given

— 7

~

S

left-right effect computed.

Single Transposition — two pan balance

0.0 if'07, Og and 09 are not included. There is no drift of

There are six or nine readings made for each set of A and B weights,

If a sensitivity feading is not taken zeros

must be used as input to the

program.
0 With A on one pan and B on the opposite pan,
0, three readings are taken as the balance
03 approaches a stable condition.
04 Weights A and B are interchanged, three readings
05 - are taken as the balance approaches a stable
0O¢ condiﬁion.
04 The sensitivity weight is added to either pan and
Og three readings are taken as the balance approaches a
09 stable condition. These readings may be omitted.
0 +2x0 +0 0 +2x0 +0
(A:-B)=..1..<l_ 2 3+4 5 6>
2 4 4
0+2x0 +0 0 +2x0 +0 _
s=|_1. 8 -4 6l1£07,08and09are
4 4
s -

0.0 if 07, Og and Og are not given

L [0 o, ¥ 0,
LR ( "0,
4

2

0 +2x0 +0
4 5 6
A



There is no drift factor computed.

Double Substitution — one pan balance with drift

Four readings are made for each set of A and B weights where:

0, = 4
0, = B
03 = B+S
0, = A+S

The least square solutions for (A:B), §, 3 (drift) are:

. 0 -0 -0,+0
(A-B) = 5

>

0 =-3x0 +3x0 -0
1 2 3 4

S=
2
A ~0 +0 =0 +0
I 2 3 4
A =
2

There is no left-right effect computed.

The value A is based on a 1A change in scale readings between each

raading.,

ﬂéﬂﬂgMSubstitution - two pan balance with drift

A total of 12 readings are made for each set of A and B weights

uhere:
0
0 Three readings are taken of weight A as the balance
2
:63' approaches a stable condition.



Three readings are taken of weight B as baiance

Os

approaches a stable condition.
0g
07

Three readings are taken of weight B+S as
0g

balance approaches a stable condition.
9
010

Three readings are taken of weight A+S as
011

balance approaches a stable condition.
012

0 +2x0 +0 0 +2x0_+0 0. +2x0_ + 0
~ 1 1 2 3 4 5 6 7 8 9
(AB) = 5 B h g - Z
0 +2x0 + 0
10 11 12
+ .
A
0 +2x0 +0 300 +2x0_ +0) 3(0_ +2x0_+0)
% 1 I 2 3 _ 4 5 6 4 7 8 9
2| 4 A A
0 +2x0 +0
_ 10 11 12‘
4

9
-+ -
4 A 4

0 +2x0 +0 0 +2x0_ + 0 0 +2x0 + 0
1(} 1 2 3 4 5 6 7 8

2

+

0. +2x0  +0
10 1 12
4 )

The value A is based on a 1A change in scale readings betwesH

reading.



Double Transposition = two pan balance with drift

A total of twelve readings are made for each set of A and B weights

where:

“eA*s
]

rof =

With A on one pan and B on the opposite pan,
three readings are taken as the balance approaches

a stable condition.

With A and B interchanged, three readings are
taken as the balance approaches a stable

condition.‘

With the sensitivity weight added to either A or B,
three readings are taken as the balance approaches

a stable condition.

With the sensitivity weight added to the opposite pan
from the position of the last 3 readings, 3 readings

are taken as the balance approaches a stable condition.

0 +2%0 +0 0 +2x0 +0 O +2x0 +0
St e TS S S 8 9

% Z A
0 +2x0 +0
10 11 12
+ o
A

0 +2x0 +0 3(0 +2x0 +0) 3(0_ +2x0 + 0
Y20, + 0,0 300, +2x0, 405 30, + 2x0, +0)

- +

4 4 4




~ 1
= + -
A 2 4 4 4

0 +2x0 + 0 0 +2x0 +0 0O +2x0 +0
-1 2 3 4 5 6 7 8 9

LR = _ + +
% 3 2 A

) 300 +2x0 +0) 0 +2x0 +0 O +2%0 +0
1( 1 IR 57 % 7 8 9

0 +2x0 +0
10 11 i2
4

-

~
he value 4 is based un a 14 change in scale readings between each

reading.

Preparation of data for least squares analysis

The design matrix is used to compute the load Ly for each observatisif

N Y
oz 1Al y fori=1,ue.,n

L1=
=1 7 3

and the maximum load

L = max [L]
max

The values (A-B), S and A are converted from scale divisions t¢

units. The following calculations apply to all types of weighings
the average of the observed sensitivity in scale divisions over &
of observations which have a constant load is computed.

a., SIM =I S; for 5; # 0 and until L; changes its value
Si = S*/Si

10



be D = SUM/j

where j = number of non zero values in step a.

Ce Smu = IS*/BI

- *

PR =(AB)S
D

A g*
e. A - —
mu D

f. Change the sign of S, and Y if input parameter (N4) indicates a

reversed scale.

g. Flag values of
(A-B)
D/3

which are > .25

where (A-B) is the observed deflection and DYj is the sensitivity
a;éﬂ?gétion.

h. Steps a. - g. are repeated for all observations.

the restraint values for the series is computed. If it is the first
he following are computed:
& Accepted Correction for restraint

R. = [V'7]
¢ 1

§§"§ Restraint corfected for environmental condition

X* = [V'] |T=p (B)]
1 a
e
®Te B is defined on page 2.

11



If not first series, the following are computed:

o
n

(W3 + .001 R.)/Vg for j=1,...,k and v1j #0

@j = 83 for j=l,...,k and V; ¥ 0
3

X*= R, = p,Vg(1 + S3 At)

In generai, let E(Y) denote the vector of expected values, let X denote
the matfix of coefficients (the design matrix) and let B denote the column
vector of parameters to be estimated. Then

E(Y) = [X][R].

Using the matrix of the coefficients from the equations of the
expected values, a matrix representing the design and a vector, Y, for the
observed values are set up.

The least squares estimates of the parameters are given by the
solution of normal equations.

[x'x)[g) = [X']1[¥]
where X'X is a kxk matrix. To bring the equations to full rank the nat i

of normal equations is augmented by a restraint vector denoted by Vj.

Thus:
(z1 = [rxx1 w1 xevi]
A=14f [V;] =0
[v:] S
A=01f [v;] 70
0 0 -1 |

For more details on the structure of the above matrix see rofelil

[7,10,11]. The inverse of the above matrix [Z] is calculated. TW

are made: to determine the success or failure of the inversion.

12



1. A check is made for singularity.
2. The maximum value of [I-ZZ"1] should be <.01 g ; where
I is the identity matrix
oy 1is the accepted within standard deviation of the process
z"1 is the inverse of Z.
1f either of these tests fail an error message is printed and no
further calculations will be made. Control will be sent to the subprogram
PRINT2 and no final report will be printed.

If the matrix inversion is successful

-1 . a
[z] = [C] . igl where: C is the kxk matrix contain-

ing the elements of the inverse of

e s ee e sev s e ~

matrix of normal equations and B

contains the parameter estimates

eviations (observed-predicted) are computed. 1In matrix notation

[6] - [¥] - [X] [8]

imensions n x 1, n x 1, n x k and k x 1.
The corrections using the estimated parameter values corrected by the

ancy correction are computed. An iterative process is used to

> the error of the estimated values. The calculations are

- using double precision arithmetic.

. Wi -
o€ - J .
Clj = Bj + pa (ET)(I + ajAt) for j = 1,...,k
J
B R Wi 4 .001 Clj
A C2 = . s -
If al1 | Cz5 - Cly | < .01 g, continue calculations.

13



If the above condition is not trie set:

Cly =.C24. for. j-='l,se..k
and repeat steps h. and b. above for & maximum of 10 iterations. A
message . is orinted. regarding the number of iterations required.
Determing vaiue or restraint in terms of nominal values.

Compute volume of. unknowns in terms of the estimated correction produceg

by the above iteration.

Wy 4+ .001C25) ,
vy o= )] (1 + a,8t) for j = 1,..4,k

s : J

Estimates. of Uncertainty

Initiallv. the uncertainty for the ‘spa’rﬁing restraint is entered in¥
two parts: zero for the limit to possible effect of random error, and 2l
value, Eg, for ﬁ-}fe"?uncé‘r_ta.inty::or fhe sta,rtlng standards. All subsequéifil
uncertainty vaiues-are.based on two components « one due to the
uncertainties iﬂ—-tstjz'a.'l"ti,ng} standards and the other due to the uncertam
from the ba.la‘n_:czg- and design used.

The uncertainty in an in{iiyi’dua’.l%ﬁeight :c_o'ns-i’s.'ts of the follov_;r;%a
componenits:‘ |

Systematic Efror

E N ﬁ E . for J = rl, see ,k
_ Jd = W.) S T i .
Handom Error '

fy =907 0 + (1) (0% + Gan)® cor <
- 3 \:'"R

6, 18 the accdpted within standard deviation of Y

where

Cyy . are the diagonal elements of the inverse of thes
B 'of rnormal equations ’
: 14



30 is random error affecting the restraint¥
or is the accepted between variance of the process

The total uncertainty is the sum of the systematic error and the

random €rrore.

. = E. + R. ] = cee
UJ EJ RJ for j 1, ,k

For the outgoing restraint the corresponding values are
Systematic Error
= ]
Eo [V3 E]

Random Error

2
_JG v'ocv ]+
R = J( o) V3 &4l

[V' Wi\ 2 2 2
(30) + (30)
Wy . T

If certain weights are to be used in combination, sets of linear
‘ombinations, Vg, may be specified. If this is the case the following

galculations are made:

Correction to nominals in linear combination

Cy = [V; c2]

Systematic error for linear combination

EQ = [|VéEE]

andom error for linear combinations

| vt wl\?2
R’V=J(3°w)2 [Vécv}'*' _5__ (30)2+(36)2
5 W T
R

lcertainty for linear combination

UQ = E2 + RQ

1 re : .
'+ Testraint, the random error is zero.
15



Precision control is determined by computing the standard deviation
562
u=k+1

and comparing this with the accepted standard deviationm, ©, by computing

the F ratio

and comparing it with the critical value for the F distribution. The

critical value for the F distribution is given by

2 ) 3
Foe 1 Sooan 2326 Voo

for (n-k+1) > 2

Ft = 6,64 for. (n-kt+l) = 1

If ¥ > F, a message is printed, on the last page of printout for a
series, stating that the proceés is not in control.

The observed value for the check standard is given by

. - .
Cc [V2 c2}
The nominal value of the check standard is given by

{v! wl
2

The accepted correction value for the check standard is give

v <1}
2

The difference between the observed and the accepted value iw-

by the étandard deviation of the check standard to produce the

i6



value . ] (v ]»
v' c2] - [v
) [ ) 5 T

T =
UC
where 5
vl wl
_ 2., 2 2 2
oc = J;) {Vz C Vz] + T— [+ + (OT)

R
This value is compared with T, where
1
[v5 E]

t [}
c

If IT - Tt| > 3 a message is printed on the last page of printout for
a series stating'that the check standard is not in control.
Compute values for the final summary of the report as requested by

the input vector V4.

Apparent mass versus brass in milligrams

.0012
p

M= -w ] 1000
& _ 0012 (1 + .000054 x 20)

8.4

@ + 001 c2){1 - )

Wass of weight in grams

Mg = W + .001 C2

tal uncertainty in grams

Uf =,001U
Boline at 20°C
. W+ .001 C2
V .
f = 0

17



Coefficient of expansion
Cf=a

Apparent mass versus a standard having a density if 8.0 grams/CM3 4

20°C
(0 + .00t c2) (L0012,
CR = e -w | 1000
.0012

1 -

8.0

Set up values to be saved for next series if no errors were made and if

another series is requested.

Systematic Error

E =E
s o
Random.Error

36 = R,

V4 5,1
83 = com—

1]
[vy 8,1
where

W+ .001 C2

Sy T m—
P

s, =a {w +.001 C2
- \ ° /

Compute restraint for the next series.
= 1
Rc [V3 €2}

Compute volume of restraint for the next series.

W, + .001 C2, .
J for j = 1f§§

AR
P,
J

18



7,1 Dictionary of Symbols and Corresponding FORTRAN Variable Names

The first column contains the symbol used by this documentation. The
second column denotes input (I), output (0) or computed value (C). The
third column gives the variable name used by computer program. The fourth
column gives a brief description of the parameter. The symbols are listed

in the order that they are used in the program.

FORTRAN
Symbol Name Description
_ oymbo. —ame zesctiption
1/0 Bl name or organization
1/0 B2 address of organization
1/0 B3 address of organization
‘1/0 B4 description of weights being calibrated
1/0 B5 serial number of set of weights
1/0 B6 date of report
I/0 B7 test folder number (used for NBS records
of calibrations)
3y 1 RANERR 3 standard deviation limit for random
error affecting the restraint
Eg I SYSERR Systematic error in the restraint
3T9' 1 TNOM nominal temperature
'il I T1P temperature reading in Celsius at begin-
- ning of measurements
%g; I T2P temperature reading in Celsius at end of
measurements
I P1P pressure reading in mm of Mercury at
beginning of measurements
I P2p pressure reading in mm of Mercury at end
of measurements
I HIP humidity reading in percent at beginning

of measurements
19



Hy

el

ol

=

ot

H2P

CPl

Ccp2

- CT1

CT2

CH1

- cH2

TBAR

PBAR

HBAR
'NOBS

- NUNKN

STDEBA
SWT

VSWT

CEXSWT

VARBAL

ANOM

DENSTY

humidity readings in percent at end of
measurements

correction to "before” pressure reading
in mm of Mercury

correction to "after" pressure readings
in mm of Mercury :

correction to "before temperature Teading
in Celsius

correction to “after" pressure reading ip
Celsius

correction to “"before” humidity reading
in percent

correction to "after” humidity reading in
percent

average corrected temperature in Celsius

average corrected pressure in mm of
Mercury

average corrected humidity in percent
number of observations < 50
number of unknowns <15

accepted within standard deviation ot;&
process in mg.

true mass value in mg. of sensitivi@}“
weight

volume of sensitivity weight in cﬂ!ﬁh
20°C

coefficient of expension of sensijm
weight

accepted between standard deviam
the process in mg.

nominal value of weight in gra,,m
pounds

dengity of weights in g/cm3 Ak

20



a 1/C COEFEX coefficient of expansion of weight

T I ACCVAL accepted correction of weight in mg.

vy I ARSTIN vector identifying items in the restraint

Vo 1 ACKSTD vector identifying items in the check
standard

V3 I IRSTOU vector identifying items to be used as
restraint in the next series

vy I INPRNT print vector

X 1 DESMAT design matrix

Vg 1 ALCOM linear combination vector

0 1 OBSERV observations

At C TDELT difference between observed temperature

and nominal temperature

Cr c CORR maee correction for restraint in mg.
VR c VOLRES volume of weights in restraint in cm3
B. C TEMP volume of weights
Ty c TKEL temperature in degrees Kelvin
Pa C RHOA air density for average environment
' conditions
@gb C RHOAB air density for "before" environment
conditions
c RHOAA air density for "after" enviromment
conditions
C ILOAD vector of loads
c ALOADP maximum load
C STAR the mass of the sensitivity weight with

air buoyancy correction applied

¢ D1 predicted difference A-B in scale
divisions where A is the unknown weight
and B the standard

¢ Ds1 predicted sensitivity in scale divisions
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Cl

c2

W

DRIFT

ZERO

DBAR

SWTPRT

DRIFT

XREST

TMSUM

DELTA

CORRP

OBSCOR
Y
WR

COMVOP

SERROR
TRISIG
TOTUN

SOLSUM
CORRS5A

SERSA

predicted drift in scale divisions

predicted left-right effect in scale
division

average of observed sensitivities of loag
of equal size

average seasitivity in mass units (mg/
division)

observed (A-B) in mass units where A ig
the unknown weight and B the standard

drift in mass units

accepted mass correction for retraint in
mg.

computed restraint correction in mg. for
the mtl series

matrix of normal equations

diagonal elements of the inverse of the
matrix of normal equations

deviation between observed and predict
weight values

estimated correction to the nominal ir
grams

observed correction after iteration
estimated values of unknown from z-1
nominal weight of restraint

computed volume of unknown using
estimated corrections

systematic error for each weight
random error for cach weight

total uncertainty of each weight’

computed value of volume for wtl &5

corrections for linear combinatl?

systematic error for linear cOR
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C SIG35A

C UNCS5A .
c SERSUM
c T3SIG

c OBSTD |
c FRATIO
c " PRETST
c OBCOCK
C  OBSCK
C - TVAL

c APPMAS
c TRMASS,
C UNCERT
c VOLPRT
c " COEPKR1
c CORRB

c SUMP .

mation For Users

tion of Input

random error for linear combination
total'uneertainty for linear combinations
systematic error for outgoing restraint

random error for -outgoing restraint

‘observed standard deviation of the series

f - test ratio
critical wvalue fqrithe_F distribution
observed check standard

standard deviation of observed check

“standard

t = test value:

apparent mdss verses brass for final
output

mass of weight in;gnéms'or pounds for
final output

total uncertainty in grams or pounds for
final output ' :

volume at 20°C for.fihal output

coefficient of expansion for final output

apparent mass verses density 8.0 for
final output

value used to compute volume of restraint
for mtl series '

ection contains informatiqn pertinent to the user of the

n’p’ut'’;'e‘?l“i1‘».ements.co_t the computer program are defined in this
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section. The data entry column defines each unique data item, not each
input record. The data, with a few designated exceptions where a format
is given, is recorded in a free field format. The subprogram name and the
FORTRAN variable name for each data entry is given along with a brief
description of the input parameter. See Appendix A.l for a listing of

sample data.

gﬁ:ﬁY FORMAT- SUBPROGRAM VARIABLE NAMES AND DESCRIPTION
#1% . . 72A1 READ1 Bl - name of comﬁany submitting test weight
#2% ‘72A1 READ1 B2 - address (street name and number)
#3% 72A1 READ1 B3 - address (city, state and zip code)
#4% 72A1 READ1 B4 - description of weights to be calibratec
#5% 7241 READ1 B5 - serial number of set of weights
#6% 72A1 READ1 B6 - date of report
#7%%  72A1 READ]1 B7 - test folder number (used for NBS

records of calibrations)
#8 Variable READ1 RANERR, SYSERR, TNOM, IBREST

RANERR - 3 standard deviation limit for
random error in the starting restraint

SYSERR - limit to possible systematic
in the starting restraint

TNOM - nominal temperature at which a
mass and volume are reported in *°*
Celsius '

***IBREST - starting restraint identifi
number (2 digits)

* Data entries #1-17 are searched for the first non-blank chard
which time all remaining characters are saved for printing ©
document, i.e. leading blanks are eliminated.

*% On output, only the first 18 non-blank characters are prin

%%k See Figure I.
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DATA
ENTRY FORMAT SUBPROGRAM VARIABLES NAMES AND DESCRIPTION (continued)
e

#9% Variable  READ2 N1, N2, N3, N4 (describe weighing method)

N1=0 single transposition

N1l=1 double transposition

N1=2 single transposition

N1=3 double substitution

N2=0 two pan balance

N2=1 one pan balance

N3=0 metric units (grams or milligrams)

N3=1 English units (pounds)

N4=0 regular balance (scale left to right)
N4=1 backwards balance (scale right to left)

#10 Varisble REAP2 (IDATE;, i=1,2,3), IOP, IBAL, ICKUSD
IDATE; - month (2 digits)
date of
IDATEy - day (2 digits)
measurement

IDATE3 - year (2 digits)
IOP - operator number (2 digits)
IBAL - balance number (3 digits)

ICKUSD =~ check standard identification (3
digits)

411 Variable READ2 T1P, T2P, P1P, P2P, HIP, H2P, CPl, CP2, CTI,
CT2, CH1, CH2

T1P, T2P - observed temperature in degrees
Celsius before and after
measurements are taken

P1P, P2P -~ observed pressure in mm of Mercury
before and after measurements are
taken

H1P, H2P - observed humidity in percent before
and after measurements are taken

Sading at this point for each new series.
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DATA
ENTRY FORMAT SUBPROGRAM VARIABLE NAMES AND DESCRIPTION (Continued)

CPl, CP2 - pressure corrections in mm of
Mercury for observed pressure before and
after measurements are taken

CTl, CP2 -~ temperature corrections in degrees
Celsius for observed temperature before and
after measurements are taken
CH1, CH2 ~ humidity corrections in percent far
observed humidity before and after measure-
ments are taken
#12 Variable - READ2 NOBS, NUNKN, ICALDS, LINVAR

NOBS ~ number of observations < 50

NUNKN - number of unknowns < 15
*ICALDS ~ calibration design number (3 digits)

LINVAR - number of linear combinations £ 19

STDEBA - accepted within standard deviation ng
the process

SWT - mass mass value in mg. of the s_ensfﬁ
tivity weight

VSWT - volume of sensitivity weight in coliil
at 20 degrees Celsius

coefficient of expansion of sens;w
ity weight

CEXSWT

VARBAL - accepted between standard dEViw
of the process in mg.

* See Figure II.
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DATA
ENTRY FORMAT SUBPROGRAM  VARIABLE NAMES AND DESCRIPTION (Continued)
LhZRo

#14% Variable  READZ AIDCSTj’i, j=1,++.,5, ANOM;, DENSTY;,
(Exception-
the first 15 COEFEXi’ ACCVAL;, i=1,...,NUNKN
characters
are for the AIDCSTj’i, j=l,¢ce,5 - weight identification in
identification) positions 1-15 of the input record

ANOM; = nominal weight in grams or pounds
DENSTY; - density of weight in g/cm3 at 20°C
COEFEX; = coefficient of expansion of weight
*%ACCVAL; - accepted correction to weight in mg.
15 Variable READ2 ARSTIN;, i=1,...,NUNKN

Vector identifying items in the restraint.
Entries may be O or 1 ouly.

16 Variable READ2 ACKSTD;, i=1,...,NUNKN

Vector identifying items in the check,
standard. Entries may be 0, -1, or 1.

17  Variable READ2 IRSTOUy, i=1,...,NUNKN

Vector identifying items in restraint for the
m+l series. This vector has entries of O or 1.
If there is not another series, entries are all
zZero.

18 Variable READ2 IPRNT;, i=1,...,NUNKN

Vector identifying items to be reported in the
summary. A value of 1 means report and O means
omit from report.

FiVariable  READ2 ***ADESMAT ;, j=1,...,NUNKN, i=1,...,NOBS

The design matrix consists of entries of 0, 1,
or -1 for the seriess Each data item contains
NUNKN values. Repeat NOBS times.

Peat this data entry for each unknown.

value is always given in mg., even if the nominal is in pounds.

F this data entry for each observation.

esign matrix defines the method which is being used to group and
¥e the unknown weights and the check standard (the known weight).
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DATA

ENTRY FORMAT SUBPROGRAM VARIABLE NAMES AND DESCRIPTION (Continued)

#20

#21

ds

b.

d.

(=X}

£.

Variable READZ ALCOM 1 ’i, jgl’ ¢80y NUNKN; i=1’ LR N ,LINVAR- If
0

LINVAR

Enter LINVAR vectors containing NUNKN valueg
per vector which describe the required linear
combinations. The values in each vector
consists 0, 1 or -1.

Variable  READ2 OBSERV) k=1,...,kk where kk 2 600

N1=2 and N2=1

N1=2 and N2=0
N1=0 and N2=0
N1=3 and N2=1

N1=3 and N2=0

Nl=1 and N2=0

Provide readings in scale divisions
corresponding to the design and type of
weighing as indicated by data entries #9 and
#19. The following combinations of N1 and N2
determine the number of entries per record for
each observation. If for any reason a reading
is not taken, a zero must be used to so
indicate.

Enter 03,059,033 2 or 3 values per record

Enter 01’02’03’04’05’06’07’08'09; 6 or 9 values per

record

Enter 01,02,03,04,05,06,07,08,09; 6 or 9 values per

record '

Enter 07,09,03,04; 4 values per record

Enter 0;,05,03,04,05,04; 6 values per record (2 recorff;ﬁ
07,08,09,010,011,012

Enter same as e. above.

Any other combinations of Nl and N2 assumecs f. as defined above.

#22

If the vector described in data entry #17 is not equal to zero, €O
input of data repeating from data entry #9., If the vector is 2€
terminates the input of data. This flag must appear in positioﬂ

4 of the input record.

Variable

READ2 A value (-20000) terminates the reading O!
observations. It is the responsibility
user to be sure that the number of obser
corresponds to the number required by thi
specified schedule given in data entry
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Figure I. Starting Restraint Identification Used at NBS

Given below is an example of frequently used restraint identifications used

at NBS. The symbol g denotes grams and kg kilograms.

Restraint Identification Weights Used in the Restraint
1 N kg; + N kgy
2 Bl 100g + AA 100g
4 Nl 1g

Figure II. Calibration Désign Number Used at NBS

dven below is an example of frequently used calibration identifications

ﬁﬁ%ﬁ¢the design, the number of weight and the required number of

BHservations for each.

Identification Design No.'gﬁ weights No. of observations
1 1,1,1 3 3
16 5,2,2,1,1,1 6 8
41 1,1,1,1 4 6
Sl 1,1,1,1,1 5 10
33 : 5,3,2,1,1 5 8
62 5,3,2,1,1,1 6 11
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3.2 Diagnostic and Error Messages

This section lists all the possible error messages and other
informative messages concerning the statistical tests made by the program.
The subprogram which contains the message and an explanation of the
message is given. The message is given in quotes and an indication
(i.e.=—-) is given if some computed quantity is also printed.

A. "NEG SQRT ARG = ——-"

This message is printed by the MAIN program if the value under the
radical is negative in the computation of the random error for a weight,
If the value under the radical is negative it is assumed to be zero.

B. The following six messages appear in the subprogram ERROR. They are
error messages resulting from the execution of subprogram READIT and
indicate that an input value is too large or too small for the capacity of

the computer being used.

(1) “*%k%% DIAGNOTIC ***** THE NUMBER OF SIGNIFICANT DIGITS IN A
NUMBER HAS REACHED ---. THIS MAY PRODUCE OVERFLOW OR UNDERFLOME

(2) "#%%%%x ERROR **%** THE NUMBER OF SIGNIFICANT DIGITS
IN A NUMBER HAS REACHED ---~. THIS WILL PRODUCE OVERFLOW OR
UNDERFLOW. "

(3) ‘"*%%%% ERROR ***** NUMBER IS TOO SMALL IN ABSOLUTE

VALUE AND WILL PRODUCE UNDERFLOW."

(4) "*¥%k%% DIAGNOSTIC **%%* NUMBER IS SMALL IN ABSOLUTE VALUE

PRODUCE UNDERFLOW."

(5) “**%%% DIAGNOSTIC **#*% NUMBER IS LARGE IN ABSULUTE VALUE

PRODUCE OVERFLOW."
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(6) "Ukkkk% ERROR **%**%%* NUMBER IS TOO LARGE IN ABSOLUTE VALUE AND
WILL PRODUCE OVERFLOW."

Cc. The following error message which occurs in the subprogram ERROR is
printed after each of the six messages stated above. It prints out the
data item containing the invalid data value.

"THIS OCCURRED IN CONNECTION WITH READING THE DATA ON THE FOLLOWING

CARD. "
D. The subprogram READIT has an option of specifying an alphanumeric
value at the beginning of a data item. If this option does not specify
the proper number of characters in the alphanumeric value the following
message is printed.

"k%%%k% ERROR *%%** THE VALUE OF 'KOL' IS --— AND THIS VALUE IS

INVALID. KOL MUST BE GREATER THAN O AND MUsT NOT EXCEED 80."

. If there are problems in the matrix inversion procedure,

of the following two messages is printed:
(1) "MATRIX IS SINGULAR"

(2) "ERROR IN INVERSE".

e first message occurs, it indicates that there is some problem with

ut data. If the second message is printed it means that the

max [I-AA71] 2 .0lo,,

met. In addition to the message; the original matrix, the

itrix and the [I-AA™l] matrix is printed. Both of these
€ printed by the subprogram PRINT2. After the printing of
#th

e messages the execution of the program is aborted.
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F. "STOPPED AT 10 ITERATIONS"
This message is printed by subprogram PRINT2 and indicates that the
iterative process used to compute the observed correction (see page 14 of

calculations) was terminated at 10 iterations.

G. "INPUT ERROR IN RESTRAINT. CHECK RESTRAINT VECTOR, NOMINAL VALUE,
DENSITY AND COEFFICIENT OF EXPANSION OF RESTRAINT --- MG COMPUTED
CORRECTION OF RESTRAINT --— MG"

This diagnostic message is printed by subprogram PRINT2 when the
following test fails.

{{vi't] (accepted restraint) -[Vy' C2] (computed restraint)| < .loy

H. One of the following three diagnostic messages concerning the inter-
pretation of the t-test is printed by subprogram PRINT2. See page 17 for

calculation of the t—test.

(1) "ABSOLUTE VALUE OF T IS LESS THAN 3. THEREFORE CHECK STANDA!

IN CONTROL."
IT] < 3.0

(2) "ALTHOUGH THE ABSOLUTE VALUE OF T IS GREATER THAN OR EQUA
THE T VALUE CORRECTED FOR SYSTEMATIC ERROR IS LESS THAN 3, THEREM
THE CHECK STANDARD IS IN CONTROL."

[Tl > 3 AND (T-T,) < 3.0

(3) "ALTHOUGH THE ABSOLUTE VALUE OF T IS GREATER THAN OR EQ@
THE DIFFERENCE IS STILL SIGNIFICANT AFTER ALLOWANCE FOR SYSTW'
ERROR, THEREFORE THE CHECK STANDARD IS NOT IN CONTROL."

IT) > 3 AND (T-T,) > 3.0
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I. One of the following two diagnostic messages concerning the

interpretation of the F-test is printed by subprogram PRINT2. The critical

value is printed in the space denoted by =-. See page 16 for the

calculations of the F ratio.

“F RATIO IS LESS THAN---(CRITICAL VALUE FOR PROBABILITY = ,0l).

(1
THEREFORE THE STANDARD DEVIATION IS IN CONTROL."
F<F
(2) "F RATIO IS GREATER THAN---(CRITICAL VALUE FOR PROBABILITY = .01).

THEREFORE THE STANDARD DEVIATION IS NOT IN CONTROL.”

F > F,

3;3 Description of Data Output Used for Process Control

If neither the t-test or F-test fails, selected values are saved on a

iinformatted temporary file during the execution of the program. The

d#emporary file is defined by the variable ITMP in the BLKDAT subprogram.

section 4.6, The subprogram FINPRT reads the temporary file, ITMP, and

ites a formatted file (IP as defined by subprogram BLKDAT) of the saved

e table below defines the parameters with their corresponding format.

dmeters are contained in an 80 character record. Appendix A.3 lists

Ss parameters saved from the sample run given in Appendix A.2.
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Variable Description Format
—— ———

IDATE;
IBREST
ICKUSD
0BCOCK
IBAL
OBSTD
NDGFR
ICALDS
TBAR

DIFT

PBAR

DIFP

HBAR

DIFH

RHOA

10P

IDATE,, IDATEj date
restraint identification
check standard identification
observed check standard value
balance identification
observed standard deviation
degrees of freedom
calibration identification
average corrected temperature

difference between "before” and "after"
temperature reading

average corrected pressure

difference between "before” and "after"”
pressure reading

average corrected humidity

difference between "before" and "after"
humidity reading

air density as a function of TBAR, PBAR
and HBAR

operator

denotes standard

4.0 Implementation Information

This section describes the information needed for implement%gg

312
12
13

Fll.5
I3
F9.5
12
13
F5.2

F5.2

. 14
FORTRAN computer software. Information is given concerning the ﬁ%ﬁﬁll

functi

reference table of labeled COMMON; the use of Lhe DATA, DOUBLE-E

on of the MAIN program and all subprograms. In addition, & AL
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and EQUIVALENCE statements; the function of switch variables in the vari-
ous subprogram and other information which may be bothersome on implemen-
tation are given. Figure III on page 43 gives a flow chart of the program.
Figure IV on page 44 gives a cross reference table of labeled COMMON.

4.1 Description of MAIN program and all Subprograms

The software consists of one main program and 23 subprograms. This
section describes briefly the function of each. The subprogram
descriptions are listed in the order in which they are called during the
execution of the program.

4.1.01 MAIN Program

This program controls the flow of the input, calculations and output.

All the calculations described in Section 2.0 are performed in this

+program with the exception of a few computations which are performed in

subprograms PRINT2 and READ2.

#+1.02 BLKDAT Subprogram

This subprogram is a BLOCK DATA subprogram and contains values which

yineed to be changed to comply with the demands of a specific computer

omputer operating system. The DATA statements define the following

‘s, Machine zero 1 x 10™8 (UNIVAC 1108)

4. Characters: 0-9, blamnk, -, . , * , +, comma, D and E

2:- Input unit number, output unit numbers and number of lines per

‘page

i:Flag STOP to detect end of data and blank

m§¢~number 10 which controls the number of iterations in the MAIN
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4.,1.03 READl Subprogram

This subprogram reads data that is common to all series. Eight data
entries are read consisting of administrative data, statistical control
parameters, nominal temperature and the starting restraint identifica-
tion. The first seven data entries consisting of administrative
information, company name and address and description of weights being
tested, are read with a 72Al format specification. The information may
occur anywhere within the 72 position limit. Leading blanks are
eliminated before the information is printed on the report. The eighth
data entry gives the values for random error, systematic error, nominal
temperature and the starting restraint identification. The values are
read by a subprogram, READIT, which permits input in a variable format.
Four values are assumed to be given and no check is made for missing
values.

4.1.04 READIT Subprogram

This subprogram provides for input in variable format and is used by
subprograms READ1 and READ2. The input data is restricfed to first 80
positions of the input record. Alphanumeric data may be given in the
first n, where n is specified, positions. These characters are saved foF
output. Numberic values are separated by one or more blanks, a comma,
any letter except D or E, or any other permitted character.exCept a pli®
sign (+), a minus sign (-) or a decimal (.). Numeric values may appedl
in integer form or floating point form using a decimal point or an
exponent in which case the letter D or E must precede the exponent-
Values with a D preceding the exponent are accepted only as single
precision vélues, not as double precision values.
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4.1.05 ERROR Subprogram

This subprogram is used in conjunction with subprogram READIT
described in section 4.1.04. It contains the output statements and

corresponding formats for the printing of errors associated with the

subprogram READIT's interpretation of meaningless input data.

4.1.06 PRINT1 Subprogram

This subprogram prints the title page and pages 1, 2, 3, 4, 5 and 6
of the report generated for each calibration. This information is

pertinent only to the NBS calibration program.

4,1.07 TEXT1 Subprogram

This subprogram contains the output statements and their corresponding

formats for the printing of page 1 of the calibration report.

!h 1.08 TEXT2 Subprogram

This subprogram contains the output statements and their corresponding

format for the printing of page 2 of the calibration report.

9 TEXT3 Subprogram

[his subprogram contains the output statements and their corresponding

1ats for the printing of page 3 of the calibration report.

subprogram contains the output statement and their corresponding

T the printing of page 4 of the calibration report.
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4.1.11 TEXT5 Subprogram

This subprogram contains the output statements and their corresponding

formats for the printing of page 5 of the calibration report.

4,1.12 TEXT6 Subprogram

This subprogram contains the output statements and their corresponding

formats for the printing of page 6 of the calibration report.

4.1.13 READ2 Subprogram

This subprogram uses the subprogram READIT, described in section

4.1.04, to read the following information which is needed for each series.

€e

g’
h.

i.

Description of the weighing method

Administrative data--date, operator, balance identification and
check standard identification

Environmental conditions--temperature, pressure, humidity

Number of observations, number of unknowns, design identificatiGi
and number of linear combinations

Standard deviation of balance, mass of sensitivity weight, volimg
of sensitivity weight, coefficient of expansion of sensitivit
weight, accepted between standard deviation of the process

Information about test item: weight, density, coefficient of
expansion and accepted correction '

Restraint vec;or

Check standard yector

Restraint vector for next series
Report vector

Design matrix

Linear combination vector(s)
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m. Observations—-Reading of observations is terminated by a -20000
entry.

Information given in pounds is converted to grams. A control
parameter designated by the weighing method parameter is defined. The

average values for the corrected temperature, pressure and humidity are

computed.

4,1.14 SPINV Subprogram

This subprogram inverts the augmented matrix of normal equations. A
check is made for singularity. A call is made to subprogram INVCHK for

the purpose of checking the success or failure of the inversion.

4,1.15 SAVMTX Subprogram

This subprogram is used by subprogram SPINV described in 4.1.14. The

original matrix is saved before the inverse operation of subprogram SPINV

begins.

%;1.16 INVCHK Subprogram

This subprogram called by subprogram SPINV makes a check on the

Biiccess of the matrix inversion. The check [I-AA_I] < E is made where I

e identity matrix, A is the original matrix, A™l is the inverse of A
i.is the value -0lg,, where oy 1s the accepted standard deviation of

#Pdlance. If the conditions are not met, a flag is defined.

;EEHEZ Subprogram

- Ihis subprogram makes necessary calculations and contains output

" $ and their corresponding formats fof the printing of the four or
88s of the report associated with each series. The first page of

RS,

1} S ; s . . . .
Ontains administrative information: statistical control
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values, restraint information, check standard information, test
environmental conditions and description of weights being calibrated. The
second page of the output contains the design and the observations. The
third page of the output contains the computed values for the corrections
and their corresponding uncertainties and pertiﬁent information of the
restraint for the next series. The fourth or fifth page of the output
contains the information concerning the statistical F-test and t-test. If
neither the t-test or F-test fails, values are saved for process control .,
See section 3.3. The fourth page, if linear combinations are requested,

contains information related to the requested linear combinations.

4,1,18 CHKLN Subprogram

This subprogram makes a check between the current number of lines on
a page of printout and the parameter controlling the number of lines

permitted per page. If the maximum is exceeded subprogram PGCONT is

called.

4.1.19 PGCONT Subprogram

This subprogram writes the information needed in the case where a

continuation page is required due to output page overflow.

4.1.,20 HEADPG Subprogram

This subprogram writes the headings on each page. The heading
includes the company name and address, a description of the weighte

tested, the balance, the date, the page number and the series numbe¥®
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4e.1.21 FINPRT Subprogram

This subprogram controls the printing of the four summary pages for

each calibration report. If mass was given in English units, the values

are converted to grams for the output. The reported corrections are

printed in milligrams. The subprogram TEXTS1 and TEXTS2 are called to
print the summary text. A subprogram called DPFD is used to print double

precision values of mass and corrections in fixed notations (see Table I

and Table II of the output example).

4.1.22 TEXTS1 Subprogram

This subprogram contains the output statements and their

corresponding formats for printing the text of the first page of the

‘SUMMATY o

4.1.23 TEXTS2 Subprogram

This subprogram contains the output statements and their

ﬁresponding formats for printing the text of the second page of the

.24 DPFD Subprogram

This subprogram converts a double precision value to a string of
»characters representing its values to be printed as a fixed

‘point data type with more than 8 accurate digits, the number

ted on the UNIVAC 1108.
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4.2 Labeled COMMON

Figure IV lists all the labeled COMMON areas and the main program and
all its subprograms. Check marks indicate which subprograms use which
labeled COMMON areas. The numbers in parentheses indicate the amount of

storage required.

4.3 Double Precision Variables

The féllowing table defines the subprograms using double precision

variables, the variable names and in which labeled COMMON area they

appear. N.A. means not applicable.

Variable Subprogram COMMON
VOLP . MAIN N. A.
CORRP MAIN N.A.
OBSCOR MAIN, PRINT2 COMPUT
TRMASS MAIN, FINPRT REPRT
APPMAP MAIN N.A.
APPMAS MAIN, FINPRT REPRT
CORRBB MAIN N.A.
CORRB MAIN, FINPRT REPRT
SUM MAIN N. A.
suMl MAIN N. A.
TEMPAR FINPRT N.A.

A DPFD N. A.
X DPFD N.A
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FIGURE IV - LABELED COMMON CROSS REFERENCE TABLE

BLKDAT
CHKLN
DPFD
FINPRT
HEADPG
INVCHK
MAIN
PGCONT
PRINT1
PRINT2
READ1
READ2
READIT
SAVMTX
SPINYV
TEXT1
TEXT2
TEXT3

_TEXTd

TEXT5
TEXT6
TEXTS1
TEXTS2

CHECK
(1544)

>x<
><
>
>

COMPUT
(1057) X X

DPFDVL X X x|l X X
(22) '

%gggh x{ X X1x X X

INVCST X X
(1)

ITSTOP
(1) X X

PCHOUT X X
(1)

'(”1‘&1)5) xPxl Pxdxdxbxtxlx

PRT2 x{ x| x| | x]x]|x]x '
(3) 1 :

PRTLB
(17) X X

RAREA '
) x| x ;

REPRT X X
(1275)

STOP X X
(5)

“N{SO xp o] IxPx} pxd x| x] xl k] qx x| x| x|}
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4.4 Equivalenced Variables

The FORTRAN EQUIVALENCE statement is used oniy in subprogram READIT.

Following is a table giving the two variables which are equivalenced.

_!EEEEElg.l Variable 2 Constant Value
IDIGIT (1) KFD (1) 0
IDIGIT (2) KFD (2) 1
IDIGIT (3) KFD (3) 2
IDIGIT (4) KFD (4) 3
IDIGIT (5) KFD (5) 4
IDIGIT (6) KFD (6) 5
IDIGIT (7) KFD (7) 6
IDIGIT (8) KFD (8) 7
IDIGIT (9) RFD (9) 8
4DIGIT (10) KFD (10) 9

IPLUS KFD (15) +
IMINUS KFD (12) -
) KFD (17) D
KFD (18) E
KFD (13) .

KFD (11) blank

dfieter Dependent Variables The following table gives a list of

d variables whose size may be changed due to modification in
 2£ observations, number of unknowns or number of linear

The first column gives the variable name and its current
! ?fe n (the number of observations) = 50, k (the number

15, 2 (the number of linear combinatioms) = 19, and
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m (number of values saved to be printed on summary page) = 50. The secong
column gives the COMMON area containing the variable. The N.A. entry meapg
that the variable is not in a labeled COMMON area. The third column ligtg

the names of the subprogram(s) containing the variable.

Variable Labeled COMMON Subprograms

AIDCST (5,k) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG, FINPRT
ANOM (k) INPUT MAIN, READZ, PRINT2, PGCONT, HEADPG, FINPRT
DENSTY (k) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG, FINPRT
COEFEX (k) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG, FINPRT
ACCVAL (k) INPUT MAIN, READé; PRINT2, PGCONT, HEADPG, FINPR™
ARSTIN (k) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG, FINPRT
ACKSTD (k) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG, FINPRY
IRSTOU (k) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG, FINPKT

IPRNT (k) INPUT MAIN, READ2, PRINT2, PGCONT,

DESMAT (k,n) INPUT MAIN, READ2, PRINT2, PGCONT,

OBSERV (12%n) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG,
ALCOM (k,&+1) INPUT MAIN, READ2, PRINT2, PGCONT, HEADPG, EINEEES
SWTPRT (n) COMPUT MAIN, PRINT2

A (n) COMPUT MAIN, PRINT2

DELTA (n) COMPUT MAIN, PRINT2

OBSCOR (k) COMPUT MAIN, PRINT2

COMVOL (k) COMPUT MAIN, PRINT2

SERROR (k) COMPUT ' MAIN, PRINT2

TRISIG (k) COMPUT MAIN, PRINT2

TOTUN (k) COMPUT MAIN, PRINT2

DRIFT (n) COMPUT MAIN, PRINT2
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Variable Labeled COMMON

ZERO (n) COMPUT MAIN, PRINTZ
coMVOP (k) COMPUT MAIN, PRINTZ
CORR5A (R +1) COMPUT : MAIN, PRINTZ
SIG35A (A +1) COMPUT MAIN, PRINT2
UNC5A (@ +1) COMPUT MAIN, PRINT?2
I0TSTR (n) COMPUT MAIN, PRINT?
SER5A (R +1) COMPUT ' MAIN, PRINTZ
DS1 (n) COMPUT - MAIN, PRINT2
VOLP (k) N. A. ' MAIN
CORRP (k) N.A. MAIN
TEMP (k) N.A. MAIN
D1 (n) N.A. MATHN
ILOAD (n) N. A. MAIH
TEMP2 (k) N.A. MATN
ALOAD (n) N.A. MAIN
REPRT MAIN, FINPRT
REPRT MAIN, FINPRT
REPRT MAIN, FINPRT
REPRT MAIN, FINPRT
REPRT l‘MAIN, FINPRT
REPRT MAIN, FINPRT
-REPRT MAIN, FINPRT
CHECK MAIN, SAVMTX, INVCHK, FRINT?
CHECK MAIN, SAVMTX, INVCHK, PRINTZ
PRTLB MAIN, READ2, PRINT2
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Variable Labeled COMMON Subprograms

ITEMP (k) N.A. PRINT2
KTEMP (k) N.A. PRINT2
JTEMP (k) N.A. PRINT2
NNP (m) N.A. FINPRT
TEMPAR (m) N.A. FINPRT
TRMASX (k) N.A. FINPRT

In addition to the above dimensioned variables which could be changed, 4
variable defined as NR = n*12 in subprogram READZ would have to be changed ifi

the number of observations is increased from the current assigned value of 5%

4.6 Hardware and System Dependent Variables

The following table describes the variables which may present some probléiH
at implementation time. The table lists the variables, the subprograms

defining them and the value used for the UNIVAC 1108 at NBS.

Variable Defining Current Value and
Name Subprogram Description of Variable
ZERMAC BLKDAT 1 x 1078 - machine zero
IR BLKDAT 5 = input unit
w BLKDAT 6 - output (printer) umit
1P BLKDAT 1 - output (punch) unit
IPL BLKDAT 58 = maximum number of lines allﬁw

per printed page

ITMP BLKDAT 7 output (temporary file)

T READIT This dimensioned variable contains
limits of a real variable beginning
and going up to 1038
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yariable Defining Current. Value and

Name Subprogram Description-of Variable
_ Name subprogram
1ZERO READIT 39-number of unique powers of ten

represented by the machine range of a real
variable given in T above

MAX READIT 77-number of powers of ten represented by
the machine range of a real variable as
specified above in T

KFD BLKDAT Define in hollerith notation the characters
0-9, blank, -, ., *, +, comma, D and E which
are used by the subprogram READIT and DPFD

FS BLKDAT hollerith character S

FT BLKDAT hollerith character T .
FO BLKDAT hollerith character 0

FP BLKDAT hollerith character P

FB BLKDAT hollerith character A (blank)

#The following table lists all subprograms and labeled common blocKks.

ubprogram, the number of lines of FORTRAN statements and the
. memory locations for the code and data are given. If the entry
ed COMMON area, a C preceeds the entry and the memory locations

‘given under the column headed DATA.

FP are used by subprogram READl to check for the end of a
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PROGRAM OR
__comioy _

SO 6a

C

TOTAL (excluding text)
TOTAL (text)
GRAND TOTAL

BLKDAT
CHECK
CHKLN
COMPUT
DPFD
DPFDVL
ERROR
FINPRT
READPG
INPUT
INVCST
INVCHK
ITSTOP
MAIN
PCHOUT
PGCONT
PRINT1
PRINT2
PRT1
PRT2
PRTLB
RAREA
READ1
READ2
READIT
REPRT
SAVMTX
SPINV
STOP
TEXT1
TEXT2
TEXT3
TEXT4
TEXTS
TEXT6
TEXTS1
TEXTS2
UNITIO

50

LINES OF MEMORY FOR MEMORY FQR
CODE CODE DATA
41

868

11 21 5

559

89 194 4G

18

56 160 168

181 486 363

36 41 26

1881

1

69 140 36

1

628 1426 352

1

53 68 32

67 192 116

670 2785 1232

517

3

15

77
120 1?20
325 516
356 586
22 22
126 293
125 64
125 64
125 64
125 64
121 64
40 24
124 59
30 19
2850 6100
815 422
3665 5522




Acknowledgements

The authors wish to thank Mr. J. M. Cameron for his helpful
suggestions, Mrs. Sue Bussard for her typing skill and patience through
many revisions of the document and Lauric Korzendorfer for her help in
assembling the appendices. The authors also wish to thank Sally Peavy,

Roy Wampler and Clayton Albright for their subprogram contributions.

51



REFERENCES

The following references are suggested for detailed description of
portions of this report, and for general information concerning the masg
measurement process:

1. Pontius, P. E., and Cameron, J. M., “Realistic Uncertainties and the
Mass Measurement Process,” NBS, (U.S.), Monogr. 103, Aug. 15, 1967,

2. Pontius, P. E., "Measurement Philosophy of the Pilot Program for
Mass Calibration,” NBS (U.S.), Tech. Note 288, May 6, 1966.

3. Bowman, H. A., and Schoonover, R. M. with Appendix by Mildred Jones,
"Procedure for High Precision Density Determinations by Hydrostatic
Weighing,"” J. Res. NBS (U:S.), 71C. Engineering and Instrumentatiop
No. 3, 179-198, July-Aug. 1967.

4, Natrella, M. B., "Experimental Statistics,” NBS (U.S.), Handbook
91, Aug. 1, 1963.
5.  Ku, H. H., "Precision Measurement and Calibration,” Selected NBS

papers on Statistical Concepts and Procedures, NBS (U.S.), Spec.
Pub. 300, Vol. 1, Feb. 1969.

6. Pontius, P. E., "Mass and Mass Values," NBS (U.S.), Monogr. 133,
Jan. 19740 .

7. Cameron, J. M., "The Use of the Method of Least Squares in
Calibration,” NBS (U.S.) NBSIR 74-587, Sept. 1974.

8. Almer, H. W. and Keller, Jerry, “"Surveillance Test Procedures, NB§
(U.S.) NBSIR 76-999, Feb. 1976.

9. Wexler, A. and Greenspan, L. "Vapor Pressure Equation for Water
the Range 0°C to 100°C," NBS Journal of Research for Physics an
Chemistry, Vol. 75A, No. 3, May-June 1971.

10. Cameron, J. M., Croarkin, M. C. and Raybold, R.C., "Designs f
Calibration of Standards of Mass,” NBS, (U.S.), Tech. Note 957
1977.

11. Cameron, J. M. and Hailes, G. E., "Designs for the Calibrati
small Groups of Standards in the Presence of Drift,” NBS (U:%
Tech. Note 844, Aug. 1974.

12. Pearson, E. S. and Hartley, H. 0., Biometrika Tables for
Statisticians, Vol. 1, Cambridge Press, 1956, page 131.

52



APPENDIX A.1--SAMPLE INPUT

X Y 2 CORFCRATION
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SET OF MASS STANDARDS ! EKG - 1COMG
SERIAL NUMBER 12345
MANUFACTURER ¢ TROEMNERs INCe
JUNE 21¢ 1976
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KG‘I 1000 €.00€4 «000045 114241
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1000 7,553 «000045

1000 7.G52641 000045
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1087 1344 6333 €0.84
10:94 13323 €3e2€ 60482
12.569 1144 61038 €2.€6
11,318 1171 €168 6114
11.18 1350 6338 61lell
1105 13044 63240 60656
-20C000
3100
5 17 79 84 Q0CE 006
219G 21+G€ 74660 74€40C 31 31
i1 & 62 0
012 49,5€8277 00301104 4000020 O

<
Lol v}

o
<
3 o g
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0010 -1
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APPENDIX A.2--SAMPLE PRINTED OUTPUT

Ues Se¢ DEPARTMENT CF CGMMERCE
NATIONAL BUREAU OF STANDARDS
NATIONAL ENGINEERING LABORATORY

WASHINGTON, DeCo 20234

REPOFRT
g F
M A S S VAL UE s

X Y Z CORPCRATION

SOMEWHEREs UeSsAo

SET OF MASS STANDARDS : 5KG -— 100MG
SERIAL NUMBER 12345

MANUFACTURER ¢ TROEMNER, INC,

JUNE 219 1979

MUMBER 65432}

FOR THE DIRECTOR,

Ge Ee MATTINGLYs CHIEF

FLUID ENGINEERING DIVISION

CENTER FOR MECHANICAL ENGINEERING
AND PROCESS TECHNCLGGY

NATIONAL ENGINEERING LABORATORY
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X Y Z CORPCRATION
SOMEWHERE s UeSeAs

SET DOF MASS STANDARDS ! SKG - 100MG
TEST NUMEER 654321
INTRODUCT ICN
THIS DOCUMENT IS A COMPREFHEN-

SIVE REPCRT CGVERING THE SEQUENCE
OF CPERATICNS USED TO ASSIGN MASS
VALUES TO THE WEIGHTS IDENTIFIED
ABOVE, IT INCLUDES A CCMPLETE
DESCRIPTICN OF THE NMEASUREMENT
METHODS AND PROCEDURES WHICH WERE
USEDe ALL CF THE DATA. AND TPKE
ANALYSIS OF THIS DATA. THE
RESULTS ARE PRESENTED IN SEVERAL
FORMATS, ASSIGNED MASS VALLES,
DISPLACEMENT VOLUMESs CCEFFICIENTS
OF EXPANSICNs UNCERTAINTIESy TO~
GETHER WITH THE SUMMED VALUES FCR
LINEAR CCMBINATIONS OF THE WEIGHTS
IN EACH ODECADE ARE PRESENTEC AT
THE END CF THE APPRGPRIATE SERIES.
THIS INFCRMATIGON SHGULD B8E USEFUL
TO THOSE WwHO MUST ASSIGN MASS
VALUES TO CBJECTS CTHER THAN
WE IGHT S, FOR CONVENIENCEs, THE
VALUES AND UNCERTAINTIESs TOGETHER
WITH OTHER APPROPRIATE DATA AND
COMMENTS ARE ALSO SUMMARIZEC IN
TABLES I AND Il AT THE END OF THE
REPORT CERTAIN INTERMEDIATE
PAGES ARE SUMMARIES OF STATISTICAL
DATA WHICH RELATE TO THE MASS
MEASUREMENT PROCESS USED TO
PERFORM THIS WORK. THESE PAGES
HAVE BEEN LEFT IN THE REPCRT 7O
RETAIN CONTINUITY. CaPIES CcF
THESE PACGES BECOME PARY OF A
COLLECTICN OF STATISTICAL DATA
WHICH REFLECTS THE MEASUREMENT
PROCESS PERFORMANCE OVER A PERIOD
OF TIME. SUCH A COLLECTICN HAS
BEEN USED TC ESTABLISH THE CCNTROL
LIMITS FCR ACCEPTING TFE RESULLTS
OF THIS MEASUREMENT. THESE COL-~
LECTIONS ARE OPEN FOR INSPECTIGON
AT CUR FACILITY.

THE MASS MEASUREMENT SYSYEM

THE MASS MEASUREMENT SYSTEM
WITHIN THIS CCUNTRY CCNSISTS CF
ALL OF THE MEASUREMENT PROCESSES
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WHICH RELYy DIRECTLY OR INDIRECT-
LY, ON MASS MEASUREMENTS 7¢g
ACCOMPLISH A WIDE VARIETY OF
ENDEAVORS » IN ORDER FOR THIS
SYSTEM TO FUNCTION PROPERLY,
EVERYONE WHO MAKES MEASUREMENTS
MUST BE ABLE TO VERIFY THAT His
MEASUREMENT PROCESS PRODUCES
CONSISTENT RESULTS Wk ICH ARE
COMPAT IBLE WITH HIS PARTICULAR
REQUIREMENTSe. THE WEIGHTS COVERED
BY THIS REPORTs TOGETHER WITH The
ASSIGNED VALUES AND TPE APPRQ-
PRIATE UNCERTAINTIES FCR THESE
VALUESs PROVIDE IN PART A BASIS
FOR CONSISTENTY MEASUREMENTS WITHIN
THIS SYSTEM OF RELATED MEASUREMENT
PROCESSES.

APPROPRIATE CHARACTERIZATION
OF ANY MEASUREMENT PROCESS IS
FUNDAMENTAL TE VERIFYING THAT
RESULTS ARE CONSISTENT WITH THE.
END REQUIREMENT WITH RESPECT T
CORRECTNESS AND ECONOMY OF THE
MEASUREMENT EFFORT. WITFOUT TH
INFORMATICN, THE BENEFITS
OWNERSHIP OF THESE WEIGHTS MAY 8
COMPLETELY ILLUSCRYe THE ASSIGNE
UNCERTAINTIES IN THIS REPORT AR
DESCRIPTIVE OF OQUR MASS MEASWR

MENT PROCESS, EFFECTIVENESS
THE TRANSFER OF THE UNIT FROM
FACILITY YO ANOTHER SHOULD

VERIFIED BY AN INDEPENDENT T
IT 1S PRESUMED THAT THESE WEL
WILL BE USED IN A SIMILARLY W
CHARACTERIZED MEASUREMENT PRQ
SO THAT THE STATISTICAL FARAME]
OF BOTH PROCESSES CAN BE CO
TO PROVIDE A REALISTIC ESTI
THE UNCERTAINTY OF THE NAS
AS ACTUALLY REALIZED IN
FACILITYe A CGMPREHENSIVE:
DIRECTED TOWARD THE EVALUA
A PARTICULAR MASS
PROCESS IS AVAILABLE
MASS MEASUREMENT ASSUR ANC
OF THE NATIONAL
STANDARDS «




Xx Y Z CORPORATION PAGE 2
SOMEWHEREQ UeSoAe

SET OF MASS STANDARDS © S5KG -~ 100MG

JEST NUMEER 654321

WEIGHING DESICGN STANDARD Is MEASURED wITH EACH
TEST OF UNKNOWNS AND THE COLLEC-
ONLY DIFFERENCES IN MASS CAN TION OF VALUES OVER TINE IS USED
gE MEASUREDe THEREFORE THE MASS TO EVALUATE THE PERFORMANCE OF THE
VALUES FOR THE C*UNKNCWN' wWEICHTS MEASUREMENT PROCESS.
wusT BE DETERMINED ‘EY CCMPARISGN
WITH OTHER WEIGHTS WHICH FAVE IN THE CASE OF TFE SERIES
ACCEPTED  MASS VALUES, THE WHICH INCLUDES THE KNCWN STAND-
TUNKNOWN® WEIGHTS TOGEThER WITH ARDSy THE ACCEPTED VALUES OF THESE
\CHECK STANDARDS's ARE GRGUPED AND STANDARDS SERVE AS A RESTRAINT ON
INTERCOMPARED ACCORDING TO  THE THE SOLUTION CF THE EQUATIONS FOR
DESIGN SCHEDULE GIVEN AT THE BE- THE VALUES OF ALL CF THE WEIGHTS.
GINNING CF EACH SERIES OF WEIGH- THE RESTRAINT FOR THE SCLUTION OF
INGSe THE FIRST SERIES CONTAINS SUBSEQUENT SERIES IS PRCVIDED BY
STANDARDS WHICH  PRCVIDE THE THE VALUES ESTABLISHED FOR ONE OR
STARTING VALUES FOR THE SERIES CF MORE  WEIGHTS  INCLUCEC IN A
WEIGHINGS AND PROVIDE THE TIE PREVIOUS SERIESe.
POINT FOR CONSISTENCY THROUGHOUT
THE  MEASUREMENT  SYSTEM. THE ESTIMATED VALUES FCR WEIGHTS
WEIGHING METHGOD USEDs I.Eey DOUBLE WHICH HAVE BEEN GROUPEC IN THE
SUBSTITUTIONs TRANSPCSITIONy ETCas SAME  SERIES INVOLVE THE SAME
IS INDICATED ALONG  WITH THE OBSERVATIONAL DATA AND ARE, IN
DBSERVED DATAe IN THE COMPUTA- ALMOST ALL CASES, CORRELATEDe FOR
TIONS;, THE DISPLACEMENT VCLUMES EACH SERIES THERE 1€ A TABLE OF
RE TREATED EXPLICITLY, USING THE COMBINATICNS TOGETHER WITH  THE
A LISTED IN THE REPCRT. IN ALL APPROPRIATE UNCERTAINTY FOR EACH
SESs A REDUNDANCY IN THE NUMBER COMBINATICN.
EASUREMENTS PROVIDES A MEANS
FOF CHECKING ON THE PRECISICN OF PROCESS CONTRCL
IHEPROCESS.,

THE STANDARD DEVIATION. AS
MHEN TFERE ARE MCRE EQUATICNS COMPUTED FROM THE LEAST SQUARES
UNKNCWNS®*y NOT ALL OBSERVA- SOLUTICNe PROVIDES A CHECK ON THE
"EGUATIONS CAN BE SATISFIED SHORTY TERMs CR *WITHIN-RUN® PRO-
AND THE METHCD OF LEAST CESS PRECISIONe AN AVERAGE OF A

Is USED TC FROVIDE NUMBER OF THESE STANDARD DEVIA-
OF THE "UNKNCWN® VALUES. TIONS IS TAKEN AS THE ACCEPTED
HOD LEADS TO ESTIMATORS WITHIN-RUN STANDARD DEVIATION OF

- LINEAR FUNCTICNS OF THE THE PROCESS AND IS WUSED AS A
D WHICH +AVE STANCARD REFERENCE VALUE FOR SURVEILLANCE
S READILY CALCULATED FROM OF THE FROCESS PRECISION. THE
ICIENTS OF THE LINEAR VALUES OBTAINED FOR TFE *CHECK
“AND THE STANDARD DEVIA- STANDARD' PROVIDEs AS TIME GOES

INDIVIDUAL MEASUREMENT. ONs A SEGUENCE GF VALUES THAT
K. STANDARD! 1s AL SO REALISTICALLY REFLECTS THE
AN  UNKNOWN AND THE VARIATIONS WHICH BESET PRECISE

F  THE CURRENT RESULT MEASUREMENTS. COLLECTIONS OF
CEPTED VALUE PROVIDES A VALUES FOR BOTH THE WITHIN~-RUN

ADEQUACY CF THE CUR- PRECISION AND THE VALUE GQOBTAINED
THIS SAME CHECK FOR THE 'CHECK STANDARD' SHOULLD
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X Y Z CORPORATION
SOMEWHERE ¢ UeSeAs

SET OF MASS STANDARDS ¢
TEST NUMEER 654321

SKG ~ 100MG

POSSESS THE PROPERTIES CF RANDCM=-
NESS ASSOCIATED WITH INDEPENDENT
MEASUREMENTS FROM A STABLE
PROBABILITY DISTRIBUTICN, THE
REPORTED *F RATIO* AND °*T VALUE®
ARE TESYS CF THE VALUES FROM THE
CURRENT  RUN FOR CONFCRMITY TC
THEIR RESPECTIVE DISTRIEUTIONS AND
IF SATISFACTORY ARE TAKEN ' AS
EVIDENCE TFHAT THE FROCESS IS 1IN
CONTROL AND THAT PREDICTIVE
STATEMENTS REGARDINCG UNCERTAINTY
ARE VALID. i ’

CONTRCL CHARTS GN THE WITHIN-
RUN PROCESS PRECISICN AND THE
VALUES OETAINED FOR THE CHECK
STANDARD ARE KEY ELEMENTS IN
MONITORING THE STATE OF CCONTROL OF
ANY PRECISE MASS VEASUREMENT
PRGCESSe 1IN ADDITICN TC PROVICING
A BASIS FOR JUDGMENY AS TO THE
ADEQUACY OF A GIVEN PRCCESS FCR A
PARTICULAR REQUIREMENT, THESE ODATA
PROVIDE A MEANS TC JUCGE THE
IMPCRTANCE OF LCNG TERMe CR
YBETWEEN~-RUN' VARIABILITY WHICH
CAN BE CHARACTERIZEL BY THE
STANDARD DEVIATICN OF TRE VALUES
ABOUT TFE MEAN. IF THERE IS AN
ADDITICNAL COMPONENT CF VARIANCE
ENTERING FRCM RUN TC RUNs THIS
STANDARD CEVIATION WILL BE LARGER
THAN CAN EE ACCOUNTED FOR BY THE
WITHIN-RUN VARIABILITY. CORRELA-
TION STUDIESy AS WELL AS SUPFLE-
MENTAL EXPERIMENTSs, ARE USED TO
DETECT ANC REDUCE THE MAGNITUDE OF
SIGNIFICANT SYSTEMATIC EFFECTS.
APPROPRIATE ACTIONs EeGese ADDI-
TICNAL EMPIRICAL CCRRECTIONS GR
CHANGES IN TECRNIQUEs CAN REDUCE
THE EFFECTS FRCM KNCWN SOURCES CF
SYSTEMATIC VARIABILITY TO A
MAGNITUDE WHICH IS NC - LONGER
IDENTIFIAELE IN THE DATAe IN THE
CASES WFERE A SIGNIFICANT LCNG
TERMs, OR .- EETWEEN-RUNo COMFCNENT
REMAINS THE UNCERTAINTY HAS EEEN
APPROPRIATELY ADJUSTED.

PAGE 3

SERIES OF MEASUREMENTYS JUDGED
AS QUT OF CONTROL RELATIVE TO THE
APPROPRIATE PARAMETER ARE CARE-
FULLY EXAMINED. IF RERUNS WERE
NECESSARY IN THE COURSE OF THIS
WORKe THE ®QUT OF CONTROL' SERIES,
WITH REMARKS AS APPRCPRIATE, ARE
ATTACHED AT THE END OF TFE FREPORT
FOR YOUR INFORVMATICN.

UNCERTAINTY

IT IS ASSUMED THAT TFE PRESENT
fACCEPTED VALUES®' OF TwO NBS STAN-
DARDS AT THE 1 KILOGRAM LEVEL,
DESIGNATED N1 AND N2, ARE WITHOUT
ERROR . ESTIMATES OF THE UNCER-
TAINTY OF THE ACCEPTED VALUES OF
THE NBS STANDARDS RELATIVE TO THE
INTERNATICNAL PROTOTYPE KILOGRAM
CAN BE PROVIDED aN REQUEST.
HOWEVER, THESE ESTIMATES HAVE NO
REAL MEANIANG IN EITHER NATIONAL OR
INTERNATICNAL COMPARISCN. THIS IS
BECAUSE OF THE LACK OF SUFFICIENT
DATA T0 PRCVIDE A REALISTIC
ESTIMATE OF THE UNCERTAIKNTY IN THE
VALUES ASSIGNED TO THE PROTOTYPE
KILOGRAMS K20 AND K4, FARTICULARLY
IN REGARD T0 LONG TERM, OR
BETWEEN=-RUN VARIABILITY. CHANGE
IN THE ACCEPTED VALUES FCR THE NB
STANDARDS AT THE KILGGRAM LEVEL,
AS AND WHEN THEY OCCUR,s WILL B
REPORTED IN THE SCIENTIFIC PAPER
OF THE BUREAU AND WILL ]
WIDE DISTRIBUTION. IN
SUCH CHANGES MAY BE OF
OR WHERE CONTINUITY
INSTRUCTICNS WwILL BE INCLUDED
UP=DATING PREVIOQUSLY o
VALUES, WHEN THE VALUES REPOR
ARE BASED ON THE ACCEPTED V
OF STANDARDS OTHER THAN STAN
N1 AND N2 MENTICONED ABDVE
UNCERTAINTY OF THE ACCEPTED
OF THE STANDARD BECOME:!
SYSTEMATIC ERROR IN THE ASSI
OF VALUES T0O OTHER STANCARD
IS INCLUDED IN THE REPORTe
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Y Z CORFORATICN

IMEWHEREe UsSsAe

=T OF MASS STANDARDS : SKG - 1COMG
ST NUMEER 654321

A BALANCE UNDER STABLE OPERA=-
ING CONDITIONS WILL EXHIEIT A
ERTAIN CHARACTERISTIC VARIABILITY
HICH CAN BE DESCRIBED EY THE
TANDARD DEVIATICN FOR SUCH
EASUREMENTS. THE VALUE FOR A
ARTICULAR WEIGHT DETERMINED IN
EPEATED TESTS WITE THE SAME
EIGHING DESIGN WILL HAVE ITS CWN
TANDARD DEVIAYION WHICH WILL EE
OME FUNCTICN OF TFE  BALANCE
)RECISION AND (POSSIBLY) CF THE
JETWEEN-RUKN COMPONENT., AS AN
WTER LIMIT OF THE DISTRIBUTICN GOF

JANDOM  ERRCRSy THREE TIMES THE
STANDARD DEVIATICN 1s USEDe
SYSTEMAT IC ERRORS ODUE TO THE
SROCEDURES USED OR TC ENVIRCN-
MENTAL EFFECTS ARE LARGELY
SALANCED OUT AND CAN LUSUALLY BE
REGARUDED AS NEGL IGIBLE. WHEN A

NON-NEGL IGIEBLE BOUND T0 THE
SQSSIBLE EFFECT FROM KNCWN SOURCES
IS AVAILABLEs IT IS CALCULATED AND
REPURTED SEPARATELY . €oGoes THE
{NCERTAIATY OF ACCEPTEC VALUE AT
UTHER THAN THE 1 KILCGRAM LEVEL.
THE DISTRIBUTION IMFLIED BY THE
RANDOM ERRCRS MAY THUS EE CENTERED
SOMEWHERE IN THE RANGE GIVEN BY
THE' BOUNDS TO THE SYSTEMATIC
ERROR, THE TOTAL UNCERTAINTY IS
TAKEN AS TRE SUM OF THESE TWO

COMPONENTS.
UNCERTAINTY  ASSOCIATED
ASSIGNED VALUE CAN BE
AS A ECUND TO THE

v THE ASSIGNED VALUE
FYPOTHETICAL AVERAGE VALUE
YLD EE UBTAINED IF IT WERE
E.TC REPEAT THE MEASUREMENT
INES CVER A WIDE VARIETY OF
ONSo EeGes SUBSTITUTE THE

FOR CNE CF THE CFECK
THIS MEANS THAT THE
Y BANC CENTERED CN THE

AINED FROM EACH OF TwO
;S OF THE SAME CGEJECT
“ARBITRARY TIME INTERVAL

PAGE ¢4

SHOULD ALMCST ALWAYS OVEFRLAP. IN
OTHER WORDS, WHILE A SECOND MEA-
SUREMENT WILL PRODUCE A DIFFERENT
VALUEs THIS VALUE WILL CAMY RARELY
DIFFER FRCM THE FIRSY VALUE BY
MORE THAN THE SUM OF THE TwC
UNCERTAINTIES. THE UNCERTAINTY
BANDS ARE NOT EXPECTED YC OVERLAP
IF SOME EVENT FAS OCCURRED IN THE
TIME INTERVAL EETWEEN THE TWO MEA-
SUREMENTS WHICK WILL CFANGE THE
MASS OF TFE OBJECTs EoeGes ABRA-
SIONSy ABUSE. CORROSION, IMPROPER
CLEANING AND THE LIKEs

THE UNCERTAINTY 1IN ASSIGNED
VALUE CONTAINED IN THIS REPORT
BECOMES A SYSTEMATIC EFFECY FOR
THE MEASUREMENT FROCESS IN WHICH
THESE WEIGHTS ARE TO BE USED. IN
THE ABSENCE CF OUDTHER SIGNIFICANT
SYSTEMATIC EFFECTS IN THE USER'S
MEASUREMENT PROCESS (A CONDITION
WHICH MUST BE DEMONSTRATED) THE
UNCERTAINTY UF THE VALUE ASSIGNED
BY THE USER IS AN AFPROPRIATE
COMBINATICN GF THE SYSTEMATIC
ERROR IN THE STANDARD AND THE
RANDOM CCMPONENT ASSOCIATED WITH
HIS PROCESSs IF THE MEASUREMENT
PROCESSES ARE IN CCANTROL AND

APPROPRI ATE UNCERTAINTIES ARE
ASSIGNEDs THE VALUES FRODUCED BY
DIFFERENT MEASUREMENT FACILITIES

WILL HAVE OVERLAPPING UNCERTAINTY
BANDS AS DESCRIBED AECVE, ONE
CANNCT DISCUSS DIFFERENCES IN
VALUES FCR THE SAME OBJECT
OBTAINED BY DIFFERENT FACILITIES
WITH ANY CEGREE OF SERICUSNESS UN-
LESS EACH VALUE IS ACCCMPANIED BY
A REALISTIC UNCERTAINTY STATEMENT.
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X Y Z CORPCRATICN PAGE
SOMEWHEREs UsSeAe .

SET OF MASS STANDARDS ¢ S5KG - 100MG

TEST NUMEER €54321

REFERENCES

THE FOLLCWING REFERENCES ARE SUGGESTED FOR DETAILED DESCRIPTICN OF
PORTIONS QOF THIS REPORT ¢ AND FOR GENERAL INFORMATION CONCERNING THE
MASS MEASUREMENT PROCESSES

1 +PONTIUSs Pe Eee AND CAMERCNe Jo M.
REALISTIC UNCERTAINTIES AND THE MASS MEASUREMENT PROCESS
NATe EURe STANDe (UsSeds MUNUGRs 103
(AUGs 15 1967)

2.PCNTILSs Pe Eo .
MEASUREMENT PHILUSUPEY UF TrE PILOT PRUGRAM FCR MASS CALIERATION
NATe EURe STANDs (UesSe) TECHe NOTE 288
(MAY €o 1566)

3eBUWMANS he Aes ANC SCHUONCVERs Re Me WITH APPENDIX EY MILGKED JONES
PROCEDURE FOR HIGH PRECISICN DENSITY DETERMINATIONS BY HYCRCSTATIC
WEIGHING
Jo RESe NATe BURe STANDe (UeSe) 71Cs ENGINEERING AND INSTRUNENTATION

NCe 3o 175-198 {JULY-AUGe iSG7}

4.NATRELLA, M. Be
EXPERIMENTAL STATISTICS
NATe EURe STANDe (UeSe) HANCBOOK 91
(AUGUST 15 1963)

SeKUs He He
PRECISICN MEASUREMENT AND CALIBRATION - SELECTED NBS FAPERS ON
STATISTICAL CCNCEPTS AND PRCCEDURES
NATs EURe STANDs (UeSe) SPEC. PUBLe 300
VOLe 1 (FEBe 1969)

6+PONTIUSs Ps Eeo
MASS AND MASS VALUES
NATe EURe STANDe (UsSe) MCNCGRe. 133
(JAN. 1674)

7eCAMERCNy Jo Moo CROARKINs Ce Co AND RAYBOLDy R. Ce
DESIGNS FOR THE CALIERATICN OF STANDARDS OF MASS
NATe EURe STANDe (UsSe) TECH. NOTE 952
(JUNE 1677)

BoeVARNERs Re Nes AND p‘YEDLD. Re Co
NATIONAL BUREAU OF STANDARDS MASS CALIBRATION COMPUTER SOFTWARE
NATe EURe STANDe (UsSe) TECFkes NOTE
(IN PRCCESS)

62



XY 2 CCRPCRATICN PAGE €
SUMEWHEQEQ UesSeAe

SET OF MASS STANDARDS ! 5KG = 100MG

TEST NUMEBER €54321

T0 BE PUELISHED?

9+PONTILSs Pe Eo
THE ACCEPTED VALUES AND ASSCCIATED UNCERTAINTY ESTIMATES CF THE N8S
STANDARDS AT THE 1 KG LEVEL
NATe BURe STANDe (UeSs) TECH. NQTE
(EXPECTED CCMPLETICN?S 1975)

10.PONTIUS s Pa Ea
DOCUMENTATICN FOR THE MASS MEASUREMENT PROCESS AT NBS
NAT. EURs STANDe (UeSe) TECHe NOTE
(EXPECTEC COMPLETICNS 1974)
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X ¥ Z CCRPORATICN PAGE 7
SOMEWHEREe UeSeAs SERIES |}
SET OF MASS STANDARDE § 5KG -~ 100MG §/24/79
TEST NUMEER 654321

BALANCE 1
CPERATOR 84
ACCEPTED WITHIN STANDARD DEVIATION CF THE PROCESS . 118000 MG
ACCEPTED EETWEEN STANDARD DEVIATICN GF THE PROCESS: «00000 MG

CALIBRATION CESIGN 52

RESTRAINT VECTOR o ] ] 1 ) .
MASS CORRECTICN OF RESYRAINT ' 23.06€00 ;
VOLUME OF WEIGHTS BEING USED IN RESTRAINT AT 22,10 C 249.82820 ¢y
SYSTEMATIC ERROR IN THE RESTRAINT 07600 ug
3 STANDARD DEVIATION LIMIT FGR RANDCM ERROR AFFECTING RESTRAINY +00000 Kg
CHECK STANDARD USED 2
CHECK STANDARD VECTOR ] o 0 1 =1
ACCEPTED MASS CCRRECTICA CF CHECK STANDARD «oS8400 MG
REPORT VECTCR 1 1 3 ° ]
TESYT CCNDITICNS BEFORE AFTER AVERAGE:
CORRECTED TEMPERATURE 1IN DEGREES C 21.98 22.22 22.10
CORRECTEC FRESSURE IN NV HG 733,680 734,080 733,880
CORRECTEL HUMIDITY IN PERCENT 41,00 41,00 41,00
COMPUTED AIR DENSITY IN MG/CM3 141508 1.150% - 1e1503
TEMPERATURE CORRECTICN «000 «000 ‘
PRESSURE CGRRECTION Y11 ] +000
HUMIDITY CORRECTION ‘e 00 00
OBSERVED TEMPERATURE IN DEGREES € 21098 22,22
CBSERVED PRESSURE IN MM FG 733,680 734.0€0
OBSERVED HUMIDITY IN PERCENT 41.00 4100
WEIGHTS BEING NOVINAL DENSITY 'CCEFFICIENY ACCEPTED

TESTED VALUE G G/CN2 AT 20C OF EXPANSION CORRECTION MG

5KG §000.C000 709530 «000045

3KG 3000.06000 749530 2000045

2KG 2000.,0000 749000 +00004S

S 1KG-1 1000,0000 8.00€4 +000048 11424100
S 1KG-2 10000000 8.0063 _«000045 1122500



X Y Z CORPORATICN PAGE 8
SOMEWHERED UeScAe SERIES 1
SET OF MASS STANDARDS ! SKG = 100MG 5724779
TEST NUMEER 654321

BALANCE 1
OPERATOR €4

CALIBRATION DESIGN 53

GRAMS

5000 3000 2000 1600 1000
A1 + - - + -
A2 - + + + -
A 3 + - -
A & - o+ + +
A S - + +
A € + - -
A7 + - -
A 8 + -
R + +

OBSERVATIONS IN DIVISICANS
SINGLE TRANSPCSITICON TWC PAN:EALANCE

A1 4,7000 15,2000 50000 5.4000 12.5000 545000
C " 743000 . 15.0000 744000
A2 5.8000 12,4000 642000 546000 1441000 549000
T 78000 16.4000 842000
A 3 644000 13.€000 €.5000 404000 13.4000 4.5000
7.2000 152000 703000
b 4 4.8000 13.4C00, 5.0000 54000 15,2000 5.7000
7+3000 17.4C00 76000 .
5 640000 14,8000 €43000 5.30C0 13.0000 5.4000
: €.,7000 16.C000 740000
5 42000 13.0000 53000 54000 16.0000 S¢6000
. $.2000 16.5000 S+3000
1 .£.9000 14,0000 642000 5.9000 13.4000 6.2000
o 7.8000 16.2€00 8.0000
o 5.9000 13.5000- 641000 540000 14,8000 542000
8.6000 15.8C00- 8.6060
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X Y Z CORPCRATICN PAGE ¢
SOMEWHEREs UeSeAs SERIES 1}
SET OF MASS STANDARDS ! SKG - 100MG 5724779
TEST NUMBER 654321

BALANCE 1
OPERATOR 84

CALIBRATICN CESIGN S3

SENSITIVITY WEIGHT

MASS 49498277 MG
VOLUME «00301 CN3 AT 20 C
COEFFICIENT OF EXPANSICN 0006020
Sk=S5=-PV(S)= 4G497931 MG
AVERAGE ) OBSERVED
A(1) DELTA(I) SENSITIVITY ZERO(I) SENSITIVITY
(MG) (MG) (MG/D1IV) (D1IV) (MG/D1V)
A 1 11.72€99 «39824 22433712 950000 22471787
A 2 -8.09721 2.22116 22433712 956250 21.9€893
A 3 12.€3844 181339 22497899 947500 2172013
A 4 -14.07463 -e¢01258S 22.,97899 Se76250 24 ,3€015
A 5 14.85099 ~2410971 22.847€8 S+82500 22.21303
A € * ~18.56374 ~2410973 22.84768 993750 23451967
A 7 322447 -«01255 21449648 Se87500 21 +4S€48
A 8 «00000 -¢S0E69 22021302 SeS5000 22421302

* OESERVED DEFLECTICN IS GREATER THAN OR EQUAL TO ONE FCURTH THE
SENSITIVITY DEFLECTICN

} VOLUME SYSTEMATIC 3 SeDo UNCERTAINTY
ITEM CORRECTICN (AT T) ERRCR LIMIY LIMIT
(G) (MG) (CM3) (MG) {(MG) (MG)

$000.0000 63.07702 628.76090 +19000 Se45493

3000.0000 24.018E3 37725480 «11400 3457109

2000.0000 30417279 2£3.19230 + 07600 2460795

1000.0000 11.78548 12491335 « 03800 ¢ 92205

1000.00CO 11.28052 124.91485 »+03800 92205

TEMFERATULRE T= 22.10 C

RESTRAINT FCR FCLLOWING SERIES

RESTRAINT VECTOR 0 0 0 1 1

MASS CORRECTION 23406600 MG
VOLUME AT 20 C 249.80460 CM2
SYSTEMATIC ERROR « 07600 MG
3 STANDARD CEVIATION LIMIT « 00000 MG
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X Y Z CCRPORATICN

PAGE 10
SOMEWHEREy UeSeAs SERIES 1
SET OF MASS STANDARDE ! SKG ~ 100MG 5724779

TESYT NUMEER 654321

BALANCE 1
OPERATOR B84
MAXIMUM LOAD 60C0.0000 G
STARTING RESTRAINT NUMEER 80

CALIBRATICN CESIGN 53

PRECISICN CCONTROL

OBSERVED STANDARD DEVIATION OF THE PROCESS 2009386 MG
ACCEPTED STANDARD DEVIATICN CF THE PROCESS - 115000 MG
DEGREES CF FREEDOM 4

F RATIO 3315

F RATIO 1S LESS THAN 3433 (CRITICAL VALUE FOR PROBAEILITY = ,01).
THEREFORE THE STANDARD CEVIATICN IS IN CONTROLe

CHECK STANCARD VECTOR 0 0 0 1 -1

CHECK STANDARD USED 2

ACCEPTED MASS CORRECTICN OF CHECK STANDARD ~+58400 MG
‘OBSERVED CORRECTIGN CF CHECK STANDARD «50497 MG
STANDARD DEVIATION OF THE GBSERVED CORRECTION «61470 MG
T VALUE 1477

ABSOLUTE VALUE CF T IS LESS THAN 3.
THEREFORE CHECK STANDARD IS IN CCNTROL.

"CQNDITICNS BEFORE AFTER AVERAGE
RECTED TEMPERATURE IN DEGREES C 21498 22622 22410
CTED PRESSURE IN MM HG 733680 734,080 733.880
§CTED HUMIDITY IN PERCENT 41,00 41.00 41.00
UTED AIR DENSITY IN NG/CM3 1.1505 11501 1.1503
ATURE CCRRECTICN «000 «000
! CORRECTION «000 «000
CORRECTION «00 «00
TEMPERATURE IN DEGREES C 21.98 22422
PRESSURE IN MM G 733.680 734,080
HUMIDITY IN PERCENT 41.00 41.00
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X ¥ Z CCRPORATICN

SCMEWHEREs UeSeAe

SET OF MASS STANDARDS I S5KG =~ 100MG
TEST NUMEER 654321

BALANCE 3
OPERATOR 84
ACCEPTED WITHIN STANDARD DEVIATICN OF THE PROCESS
ACCEPTED EBETWEEN STANDARD DEVIATION OF THE PROCESS

CAL IBRATICN OESIGN 41

RESTRAINT VECTOR 1 1 [} o

MASS CORRECTION OF RESTRAINT

VOLUME OF WEIGHTS BEINC USED IN RESTRAINT AT 21.91 C

PAGE 11
SERIES 2
5/23/79

«028C0 MG
«00000 MG

22,06€00 Mg
249.82613 cuM3

SYSTEMATIC ERROR IN THE RESTRAINT «07€00 Mg
3 STANDARD DEVIATION LIMIT FCR RANDCM ERROR AFFECTING RESTRAINT «00000 Mg
CHECK STANDARD USED 2
CHECK STANDARD VECTOR 1 -1 0 [
ACCEPTED MASS CORRECTICN OF CHECK STANDARD -+58400 MG
REPCRT VECTCR ° ¢ 1 0
TEST CONCITICNS BEFCRE’ AFTER " AVERAGE
CORRECTEC TEMPERATURE IN DEGREES C 21691 21.92 21491
CORRECTEEC PRESSURE IN MM HG 736%8€0 736.7€0° 736.810
CORRECTED HUMIDITY IN PERCENT 40.00 40.00 40,00
COMFUTED AIR DENSITY IN MG/CM3 ‘161859 "1.1857 1,1558°
TEMPERATURE CORRECTICN «000 «000 '
PRESSURE CCRRECTION «000 «000
HUMIDITY CURRECTION ¢ 00 00
OBSERVED TEMPERATURE IN DEGREES € 21.91 21.92
OBSERVED PRESSURE IN MM G 7364860 7364760
OBSERVED HUMIDITY IN PERCENT 40.00 40,00
WEIGHTS BEING NOMINAL DENSITY CGEFFICIENT ACCEPTED
TESTED VALUE 6 G/CM3 AT 20C OF EXPANSION CCRRECTION MG
S 1KG-1 10604000 8.0064 «000045 11.24100
S 1KG-2 1000.C000 84,0063 «000045 1182500
1KG 1000.,C000 749530 +000045
SUM 1KG 100040000 Te9264 «000045
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X Y Z CORPCRATICN

SOMEWHERE® UeSeAe

SET OF MASS STANDARDS : SKG -~ 100MG
"TEST NUMEBER €54321

BALANCE 3
GPERATOR 84

CALIBRATICN CESIGN L] ]

GRAMS

1000 1000 1000 1000
A 1 + -
A 2 + -
A 3 + -
A 8 +
A 6 4 -
R + +

OBSERVATICNS IN DEIVISICNS
DOUBLE SUBSTITUTION CNE PAN EALANCE

A 1 1€.7400 17.2400  €7.3700
A 2 16,8500 1102400 €lel1800
A 3 16,8400 13.17%00 6341100
A 4 17.3200 1141300 6140600
A § 17.2200 13.0200 629300
A€ 10,9200 12,2200 €208€600

69

66.7300
6647700
€6¢7600
6742300
67+1600
60+.8400

PAGE 12
SERIES 2
S723/779



X Y Z CORPORATICN

SOMEWHEREoe UeSseAs

SET DF MASS STANDARDS ! SKG - 100MG
TEST NUMEER €54321

'BALANCE 3
OPERATOR 84

CAL IBRATION CESIGN 41

SENSITIVITY WEIGHT

MASE 49.98277 MG
VOLUME «00301 CM3 AT 20 C
COEFFICIENT OF EXPANSICN «00C020
S%¥=5=-PV(S)= 43,97929 MG
AVERAGE
Al(I) DELTA(I) SENSITIVITY DRIFT(I
{(MG) (MG) (MG/D1IV) (MG)
A 1 -e61998 -~e02625 ¢ 99997 -+02000
A 2 6459983 « 00501 «$9997 ~¢01000
A 3 3.£65689 «02128 «99997 -«01000
A 4 €.17G81 -+0087S 99997 -+01000
A S 4.21487 ~e 01750 « 99997 «01500
A 6 -1.95994 -+00375 + 99997 ~¢06000
‘VOLUME SYSTEMATIC
ITEM CORRECTICN (AT T) ERRCR
{G) (MG) (CM3) (MG)
1000.0000 11.23519 124,91225 « 03800
1000.,0000 11.83082 124.91388 +03800
1000.0000 ©e€0S11 125475038 03800
1000.0000 906223 126417263 203800
TEMPERATULRE T= 21.91 (
RESTRAINT FCR FCLLCWING SERIES
RESTRAINT VECTOR 0 0 0 1
MASS CORRECTION 905323 MC
VOLUME AT 20 C 1200161066 CM2
SYSTEMATIC ERRCR «+03800 MG
3 STANDARD DEVIATION LIMIT « 05144 MG
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PAGE 13
SERIES 2
5723779

OBSERVED
) SENSITIVITY
(MG/DIV)

+55859
1.0C059
100059
1.0007¢
100169
¢S6759

3 SeDo UNCERTAINTY

LIMIT LIMIT

(MG} (MG)
202970 206770
« 02970 ¢ 06770
«0S144 * 0BI949
005144 + 08944



XY 2 CCRPORATICN

SDMEWHER59 UeSeAs

SET OF MASS STANDARDS ¢ S5KG = 100MG
TEST NUMEER 654321

BALANCE 3
OPERATOR 84
MAXIMUM LOAD 100040000 G
STARTING RESTRAINT NUMEER 80

CALIBRATION CESIGN 41

PRECISICA CCNTRCL

OBSERVED STANDARD DEVIATIGN CF THE PROCESS
ACCEPTED STANDARD DEVIATION CF THE FPROCESS

DEGREES CF FREEDOM 3
f RATIO .664

F RATIO IS LESS THAN

[HEREFORE THE STANDARD DEVIATICN IS IN CONTROL.

K STANDARD VECTOR 1 -1
K STANDARD USED 2

UE -e59

TE VALUE OF T IS LESS THAN 3.

TEMPERATURE IN DEGREES C
PRESSURE IN MM HG
HUMIDITY IN PERCENT
IR DENSITY IN MG/CM3
E CORRECTICN
GORRECTION
RRECTION
MPERATURE IN DEGREES C
SURE IN MM kG
IDITY IN- PERCENT

PTED MASS CORRECTICN OF CHECK STANDARD
RVED CORRECTION CF CHECK STANDARD
ARD DEVIATICN OF THE OBSEFRVED CORRECTIGN

0

002282
«02800

MG
MG

3479 (CRITICAL VALUE FOR PROBAEILITY = +01),

—«58400 MG

—=¢59562 MG

ORE CHECK STANDARD IS IN CCNTROLe.

BEFCRE
2191
73548€0
40.00
141859
«000
«000
«00
21.91
73648€0
40,00

71

«01980 MG

AFTER
21492
T36e7€C0O
40,00

141557
«000
Q00
«00

21492
7367€0
40,00

PAGE 14
SERIES 2
$/723/779

AVERAGE
21.91
T3Ge810
40.00
11558



X Y Z CORPORATICN
SOMEWHERE s UeSeAe

SET OF MASS STANDARDS ¢
TEST NUMEER 654321

SKG -

BALANCE 3
CGPERATOR g4

ACCEPTED WITHIN STANDARD DEVIATICN CF THE PROCESS
ACCEPTED BETWEEN STANDARD DEVIATION OF THE PROCESS

CALIBRATIGN DESIGN 62
RESTRAINT VECTOR 1 1
MASS CORRECTION OF RESTRAINT

VOLUME OF WEIGHTS BFINC USED IN RESTRAINT AT

100MG

PAGE 15
SERIES 3
5723779

«028C0 MG
«000CO0 MG

1 0 0 0

905323 Mg

21.94 C 12617267 ¢cM3

SYSTEMATIC ERROR IN THE RESTRAINT «03800 Mg
3 STANDARD CEVIATION LIMIT FOR RANDCCM ERROR AFFECTING RESTRAINT 05144 Mg
CHECK STANDARD USED 4
CHECK STANDARD VECTOR 0 o 0 0 1 0
ACCEPTED MASS CCRRECTICN CF CHECK STANDARD " «98830 MG
REPCRT VECTCR 1 1 1 1 (] ]
TEST CCNDITICNS BEFORE AFTER AVERAG!
CORRECTED TEMPERATURE IN DEGREES € 21.92 21.96 21.94
CORRECTEC PRESSURE IN MV HG 736.920 736.580 736475¢
CORRECTEC FUMIDITY IN PERCENT 40.00 40.00 40.00
COMPUTED AIR DENSITY IN MG/CM3 141560 115832 14158¢
TEMPERATURE CGRRECTICN : «000 «000
PRESSURE CORRECTION «000 «000
HUMIDITY CORRECTION «00 «00
OBSERVED TEMPERATURE IN DEGREES C 21.52 21.9€
CBSERVED PRESSURE IN MM G 736.92¢0 736.5E0
CBSERVED HUMIDITY IN PERCENT 40.00 40,00
WEIGHTS BEING NCMINAL DENSITY COEFFICIENT ACCEPTED
TESTED VALUE G G/CM3 AT 20C  OF EXPANSION CCRRECTION MG

500C 500.0000 7.9000 +000045

300¢C 20040000 79530 «000045

200¢ 20040000 79530 «000045

1006 1000000 79000 «000045

s 100G 160+C000 749530 «000045 «58830

SUM 100G 10040000 7.9423 «000045
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X Y Z CORFORATICN PAGE 16
SOMEWHEREe UsSeAs SERIES 3
SET OF MASS STANDARDS ¢ SKG — 100MG S/723/779
TEST NUMEER €54321 '

BALANCE 3
OPERATOR 84

CALIBRATICN CESIGN 62

GRAMS
€60 300 200 100 100 100

A i + - - + -

A 2 + - - + -

A 3 + - - - +

A & + - -

A S + - - - -

A & + - + - -

A7 + - - + -

A 8 + - - - +

A 9 + - -

A 10 + - -

A 11 + - -

R + + +

OBSERVATIONS IN DIVISICNS

DOUBLE SUESTITUTION CNE PAN EALANCE

A 1 12.7800 10. €200 6C«6300 62.8600

A2 13.0200 12.€900 62+£400 629600

A 3 14.860C 1047500 607300 648800

%( 4 12.8€00 10€100 €0.£400 62.8200
) 12.9100 13.£800 €3.5400 628100
€ 10.8700 1304400 63.3300 60.8400
K 10.9400 133300 6342600 608200
8 12.6900 114400 €1.3800 62.6€C0
9 11.1800 117100 616800 611400
0 11.1800 13.£000 63.3800 611100

110900 1364400 6344000 609600
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X Y Z CORPGRATICN PAGE 17
SOMEWHEREe UeSsAs SERIES 3
SET OF MASS STANDARDS : 5KG = 100MG 57237719
TEST NUMEER 654321

BALANCE 3
OPERATOR 84

CALIBRATION CESIGN 62

SENSITIVITY WEIGHT

MASS 49.98277 MG
VOLUME «00301 CM3 AT 20 C
COEFFICIENT OF EXPANSICN «000020
S*k=S~PV(S)= © 45497929 MG
AVERAGE - OUBSERVED
A(1) DELTA(I) SENSITIVITY DRIFT(I) SENSITIVITY
(MG) (MG) (MG/D1IV) (MG) (MG/DIV)
A 1 2419870 « 00092 1.,00032 «03501 1CC009
A 2 «42514 ~+00556 1.00032 -+00500 1+0C049
A 3 4,13132 ~-+01335 1.00032 +02001 1.00039
A 4 2.26€21 «00950 1.00054 «01501 1.€0129
A S ~.70038 «00849 1.00054 -+03002 «SS979
A 6 ~2.53351 -+00805 1.00139 +04006 10259
A 7 -2.41835 -e01675 1.00139 -e02503 1.00049
A 8 1.26€76 «01632 1.00139 «01502 1.00109
A 9 ~e53637 -.03332 1.00069 -+00500 100009
A 10 ~2.29658 «03149 1.00069 «02502 1.00249
A 11 ~2.39664 -+00EES 1.00069 ~e04503 +85945
VOLUME SYSTEMATIC 3 SeDe UNCERTAINTY.
ITEM CORRECTICN (AT T) ERROR LIMIT LIMIT
({G) (MG) (CM3) {MCG) (MG) {MG)
500.C000 S.85889 63.29741 «01900 «03233
300.0000 1.75026 37.72513 «01140 «02945
200.0000 14403295 25.15011 #»00760 02443
100.0000 1.01987 12+65946 «00380 203027
100.0000 «S8400 12457509 +00380 «03027
100.0000 2.82680 12.59220 + 00380 «03027

TEMFERATURE T= 21494 C

RESTRAINT FCR FCLLCWING SERIES

RESTRAINT VECTCR ] ] 0 0 0o 1

MASS CORRECTION 2082980 MG
VOLUME AT 20 C 1259110 CM3
SYSTEMATIC ERROR «00380 MG
3 STANDARD CEVIATION LINMIT «03027 MG

74



X Y Z CCRPCRATICN

SOMEWHERE9 UeSeARe

SET OF MASS STANDARDS ! 5KG = 100MG
TEST NUMBER €54321

BALANCE 3
OPERATCOR 84

~aALIBRATICN DESIGN 62

SUM WEIGHTS USED FCR THE LINEAR COMBINATICNS
(G) GRAMS

50C 300 200 100 100 100
600 + +

VALUES AND UNCERTAINTIES FCR COMBINATICANS OF WEIGHTS
JNCERTAINTY IS 3 STANDARD DEVIATICMN LIMIT PLUS ALLOWANCE FQOR
fSTEMATIC ERRCR.)

3 S0, UNCERTAINTY
suM CORR SYSTEMATIC ERROR LIMET

(c) (MG) (MG) (MG) (MG)

600 €eS1847 002280 «04750 « 07030

75
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X Y Z CCRPORATICN

SOMEWHEREe UeSeAe

SET OF MASS STANDARDS ¢ SKG - 100MG
TEST NUMEER 654321

BALANCE 2
OPERATOR 84
MAXIMUM LCAD €00.0C00 G
STARTING RESTRAINT NUMBER 80

CALIBRATICN CESIGN 62

PRECISION CCATRCL

PAGE 19
SERIES 3
/723779

CBSERVED STANDARD DEVIATICN CF THE PROCESS
ACCEPTED STANDARD DEVIATICN CF THE PROCESS

«02284 MG
«02800 MG

DEGREES CF FREEDOM €
F RATIC 0665

F RATIO IS LESS THAN 281 (CRITICAL VALUE FOR FROBAEILITY = oC1).
THEREFORE THE STANDARD CEVIATICN IS IN CCONTROL.

CHECK STANCARD VECTCR 0 0
CHECK STANDARD USED 4

0 1

ACCEPTED MASS CCRRECTION OF CHECK STANDARD

CBSERVED CCRRECTIUN CF CHECK STANDARD

STANDARD CEVIATION CF TrHE CESEFRVED CORRECTICN

T VALUE ~-e43

ABSOLUTE VALUE CF T IS LESS THAN 3.

THEREFORE CHECK STANDARD IS IN CCNTROL.

TEST CCNDITICNS

CORRECTEC TEMPERATURE IN DEGREES C
CORRECTEC PRESSURE IN MM kG
CORRECTELC HUMIDITY IN PERCENT
COMPUTED AIR OENSITY IN MG/CM2
TEMPERATURE CCRRECTICN

PRESSURE
HUMIDITY
OBSERVED
OBSERVED
CBSERVED

CCRRECTION

CORRECTION
TEMFERATURE IN DEGREES C

PRESSURE IN MM *+G
HUMIDITY IN PERCENT

BEFQRE
21.92
7364920
40,00
141560
«000
«000
000
21092
736.920
40.00

76

«58830 MG
+98400 MG
+01009 MG

AFTER
21496
73645€0
40.00

1.1552
2000
«000
«00

21.9€
736.5E0
40,00




X Y Z CCRPCRATICN

PAGE 20
SOMEWHEREs UsSeA. SERIES 4
SET OF MASS STANDARDS @ SKG — 100MG S/17/779
TJEST NUMEER €S54321

PALANCE S
OPERATOR 84 .
ACCEPTED WITHIN STANDARD DEVIATICN COF THE PROCES

«01200 MG
ACCEPTED EETWEEN STANDARD DEVIATICN OF THE PROCESS «00000 MG

CALIBRATICN DESIGN 62

RESTRAINT VECTGR 1 1 1 4] o] 0
MASS CORRECTION OF RESTRAINT 2.82980 MG
VOLUME OF WEIGHTS BEING USED IN RESTRAINT AT 21.97 ¢ 12.59222 CM3
SYSTEMATIC ERROR IN THE RESTRAINT 00380 MG
3 STANDARD CEVIATION LIMIT FOR RANDCM ERROR AFFECTING RESTRAINT «03027 MG
CHECK STANDARD USED 6
CHECK STANDARD VECTOR 0 0 0 ) 1 .0
ACCEPTED MASS CGORRECTICN OF CHECK STANDARD «07850 MG
REPCRT VECTCR 1 1 1 1 0 0
TEST CCNDITICNS BEFORE AFTER AVERAGE
CORRECTED TEMPERATURE IN DEGREES C 21499 21.96 21457
CORRECTED PRESSURE IN NN HG 7464600 746.000 7464300
CORRECTED HUMIDITY IN FERCENT 31.00 31.00 31.00
COMFUTED AIR DENSITY IN MG/CM3 1.1720 11712 11716
TEMPERATURE CORRECTICN : «000 «000
PRESSURE CORRECTION «000 «000
HUMIDITY CCRRECTION .00 .00
i TEMPERATURE IN DEGREES C 21.99 21496

FRESSURE IN MM kG 7460600 7464000
UBSERVED HUMIDITY IN PERCENT 31.00 31.00

GHTS BEING NCNINAL DENSITY COEFFICIENT ACCEPTED
TESTED VALUE G G/CM32 AT 20C OF EXPANSION CCRRECTICN MG
30¢ 50,0000 7.9530 «000045

30.C0C0 7¢9€30 «000045
20.0000 7.9000 000045
10.0000 79530 000045
10,0000 7.9530 «000045 «07850
10.0000 7+9264 «000045

77



X Y Z CCRPCRATIC
SOMEWHEREe UeSeA

SET OF MASS STANDARDS
TEST NUMEER €54321

BALANCE S
OPERATOR 84

CALIBRATICN CESIGN

GRAMS
s0 3

A 1 +
A 2 +
A 3 +
A & +
A & +
A &
A7
A &
A S
A 10
A1l
R +

N

: SKG

62

L 2K 3K N |

OBSERVATICNS IN DIVISICNS
DOUBLE SLESTITUTION CNE PAN

641800
61700
€e1400
61900
641800
4,8100
467900
47600
405200
4,4800
444700

-
»ON DN SWN ™

D 3 36 35 35 35 I 30 2 I % 4

406900
407200
447600
47400
444700
4,4400
404900
4.5100
445500
445200
444700

- 100MG

EALANCE

€4.7100
€4,7100
€4,7600
5847200
£444S00
€4.,4400
€4.4700
£4.4500
€4.5200
$4.5000
€4.4600

78

.10

562000
5641500
5641400
€0.1800
€6.1800
S4.€8100

'S447500
‘5447400

54,4900
S$404700

444700

PAGE 21
SERIES 4
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X Y Z CORPCRATICN

PAGE 22
SOMEWHEREo UeSeAs SERIES &
SET OF MASS STANDARDS : SKG - 100MG /177719
YEST NUMEER €54321
BALANCE 5
OPEFATOR &4
CALIBRATICN CESIGN 62
SENSITIVITY WEIGHT
MASS 49.98277 MG
VOLUME «00301 CM3 AT 20 C
COEFFICIENT OF EXPANSICN «000020

Sk=S-PV(S)= 4G,97924 MG
AVERAGE CEBSERVED
ACT) DELTA(I) SENSITIVITY DRIFT(I) SENSITIVITY
(MG) (MG) (MG/DIV) (MG) (MG/D1IV)
A1 1.48923 «00353 99948 «00000 ¢$5919
A 2 1.44426 ~.00895 «99948 -+00500 55968
A 3 1.37929 ~+.00582 v99948 +00000 295958
A 4 1.45520 «01386 1.00013 00500 100008
A S 1.72023 ~+002€2 1.00013 «01000 100018
A 6 «36692 «00046€ ¢99978 «00000 «95958
A7 «28994 +00020 «D99 78 —~+01000 e 95978
A .8 «24995 -+00704 «99978 «00000 «$5998
A9 -.03000 01358 1.00005 -+«00000 1+00018
AL10 -+03500 -+00330 1.00008 «00500 100008
A1l « 08500 -+00766 1.000085 -OOSOQ -«9$988
VOLUME SYSTEMATIC 3 SeDe  UNCERTAINTY
ITEM CORRECTICN (AT T) ERRCHKR LIMIT LIMETY
L (G) (MG) (CM3) (MC) (MG) (MG)
‘5040000 2.12€79 6.28776 «00190 «01731% « 01921
30,0000 «535€5 3.77256 «00114 01407 « 01521
«16831 2,53189 00076 «01126€ « 01202
11825 1.25751 +00038 01314 . «01282
«Q7328 1.25751 «00038 01314 «01352
+066SS 1.26173 +00038 «01314 «01382
m;@@TLRE T= 21.97 C
T FCR FCLLOWING SERIES
VECTOR 0 0 o o 0 1
ECTioN 006695 MG

~BEVIATION LIMIT

126161 CM2
« 00038 MG
¢01314 MG

79



X Y Z CORPORATICN

SOMEWHERE¢ UeSsAe

SET OF MASS STANDARDS { 5KG = 100MG
TEST NUMEER €54321

BALANCE S
OPERATOR 84
MAXIMUM LCAD €0.0C00 G
STARTING RESTRAINT NUMBER 80

CALIBRATICN CESIGN 62

PRECISICN CCNYRCL

OBSERVED STANDARD DEVIATION CF THE PROCESS
ACCEPTED STANDARO DEVIATION CF THE PROCESS

DEGREES CF FREEDOM €
F RATIO +826

F RATIQO IS LESS THAN

«01091
«01200

PAGE 23
SERIES 4
5/17/7¢

MG
MG

2481 (CRITICAL VALUE FOR FROBAEILITY = 401),

THEREFORE THE STANDARD CEVIATICN IS IN CONTROL.

CHECK STANDARD VECTOR o 0 0 0 1 0

CHECK STANOARD USED &

ACCEPTED MASS CURRECTICN OF CHECK STANDARD « 07850 .MG

OBSERVED CORRECTION OF CHECK STANDARD «07388 MG

STANDARD DEVIATION OF THE CEBSERVED CORRECTICN «00438 MG

T VALUE  -1.,06

ABSOLUTE VALUE CF T 1S LESS THAN 3.

THEREFORE CHECK STANDARC IS IN CCNTROL.

TEST CONDITIGNS BEFORE AFTER

CORRECTEC TEMPERATURE IN DEGREES C 21.99 21496

CORRECTEC PRESSURE IN MM KG ‘7464600 746,000

CORRECTED HUMIDITY IN PERCENT 31,00 31.00

COMFUTED AIR DENSITY IN MG/CM3 141720 1.1712

TEMPERATURE CORRECTICN ¢« 000 « 000

PRESSURE CORRECTION 000 »000

HUMIDITY CORRECTION «00 «00

OBSERVED TEMPERATURE IN DEGREES C 21499 21.96

OBSERVED PRESSURE IN NM G 746.600 746.000
31.00 31.00

CBSERVED HUMIDITY IN PERCENT

80



X Y Z CORPORATICN

PAGE 24
SOMEWHEREs UoeSeAe SERIES 5§
SET OF MASS STANDARDS ¢! SKG - 100MG 5718/79
TEST NUMEER €54321
BALANCE 7
OPERATOR 84
ACCEPTED WITHIN STANDARD DEVIATICN CF THE PROCESS «00170 MG
ACCEPTED EETWEEN STANDARD DEVIATIGN OF THE PROCESS «000CO0 MC
CALIBRATICH DESIGN 62
RESTRAINT VECTOR 1 1 1 0 0 0
IASS CCRRECTICN OF RESTRAINT «06E95 MG

/OLUME OF WEIGHTS BEING USED IN RESTRAINT AT 21,90 ¢
5YSTEMATIC ERRGR IN THE FRESTRAINT

3 STANDARD CEVIATICON LIMIT FOR RANDCOM ERRCR AFFECTING RESTRAINT

CHECK STANDARD USED a

CHECK STANDARD VECTCR 0 0 0 0 1 0
ACCEPTED MASS CGRRECTICN CF CHECK STANDARD -+07920 MG
REPCRT VECTGR 1 1 1 1 -0 0
TEST CCNDITIONS BEFORE AFTER
CORRECTED TEMPERATURE IN DEGREES C 21.92 21.88
CORRECTELC PRESSURE IN MM hG 743.280 742.820
CORRECTEC HUMIDITY IN FERCENT 35.00 35400
COMPUTED AIR DENSITY IN MG/CM3 1. 1€€6 1e1€66€C
TEMFERATURE CORRECTICN «000 «000
JRESSURE CCRRECTICN =000 «000
HUMIDITY CORRECTICON «00 «00
OBSERVED TEMPERATURE IN DEGREES ¢ 21.92 21.88
' FRESSURE IN MM HG 743.280 742.820
HUMIDITY IN PERCENT 35.00 35.00
MEIGHTS BEING NCMINAL DENSITY COEFFICIENTY ACCEPTED
TESTED VALLE G G/CM3 AT 20C OF EXPANSION
S¢ £,00C0 7.9000 «000045
3¢ 2,0000 709530 «000045
2¢ 2.0000 7.9530 +000045
1.0000 7.9000 +«+00004S5 . .
1.0000 7.9530 +000045 -e (7920
1.0000 16.6000 +000020 :

81

1.26172 CM3
«00C38 MG
+01314 MG

AVERAGE
21.90
753,050
35.00
141663

CORRECTION MG



X Y Z CQRPCLFATIGN
SOMEWHEREg UeSeAs

SET OF MASS STANDARDS
TEST NUMBER €54321

BALANCE 7
OPERATAOR 84

CALIBRATICN DESIGN

GRAMS
s 3
A 1 + -
A 2 + -
A 2 + -
A 4 + -
A S5 +
A & +
A 7 *
A B8 +
A S
A 10
A 11
R + +

¢ SKG ~ 100MG

62

'

]

+ 4+

OBSERVATICNS IN DIVISICAS
DOUBLE SUESTITUTION CNE PAN

1.0840
«5780
«5900

1.0€80

1.0€80

1.0620
«9590
«S€380

1.01€0

1.01€60

1.0120

>IPIPPP D> P>>
OO DNOU S LN

-

« G260
«S350
1.0210
1.01320
«€750
« €620
« 8660
«G480
«S7€0
«S870
« €810

EALANCE

549270
€48310
640210
€40090
548700
548570
Se98570
Se9420
€e9€60
€e5810
Se8720

82

640840
549720
549870
€+0670
64,0630
640520
S5.9480
549600
€.0060
640060
€.,0040

PAGE 25
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¥ Y Z CCRPORATION

PAGE 2€
SOMEWHERE9 UosSeAe SERIES S
SGET OF MASS STANDARDS I S5KG - 100MG 5718779
TEST NUMEER €54321
BALANCE 7
OPERATOR 84
CALIBRATICN DESIGN 62
SENSITIVITY WEIGHT
MASS 500171 MG
VOLUME «00185 CV3 AT 20 C
COEFFICIENT CF EXPANSICN «0000€9
Sk=S~-PV(S)= 4,56955 MG
AVERAGE OBSERVED
A(I) DELTA(I) SENSITIVITY DRIFT(I) SENSITIVITY
(MG} (MG) (MG/D1V) : (MG) (MG/D1V)
A1l e15755 ~-«00114 100031 ~«000€0 +5S6961
A 2 «04001 ~e00146 1.00031 «00100 1.0C171
A 32 -¢03251 «00082 1.00031 -+00150 «969€1
A 4 +05€SS +00094 100096 «00150 1.00101
A S «19319 « 00085 100096 200000 1.0C06G1
A € «19819 -¢00001¢ 100094 ~+00200 1.000S51
A 7 ~.00801 ~+00004 1.00094 -¢00100 1.00151
«01952 -«00079 100094 ~+001S0 1.00081
«04C06 -«001E5 1.00148 «00000 1.0C191
«02704 -+00043 1.00148 -«00200 1.00071
13169 200114 100148 «00080 1.0€181
VOLUME SYSTEMATIC 3 SeDe UNCERTAINTY
CORRECTICN (AT T) ERRCF LIMIT LIMIT
(MG) (CM3) {MG) (MG) {MG)
« 06375 «63297 «00019 ¢ 00668 «00687
«01€€S «37725 «00011 « 00422 « 00434
~e01348 «25180 « 00008 ¢ 00265 « 00303
« 02458 «12€60 «00004 «00224 «00228
~«07910 «12574 «00004 000224 « 00228
—-e1413€ 206023 «00004 « 00224 « 00228

E T= 21.90 ¢

R FCLLOWING SERIES

TaR 0 0 ) ) o 1
CN -e14136 MC
«06023 CM3
ROR .00004 MG
VIATION LIMIT «00224 MG

83



X Y Z CORPORATICN

SOMEWHEREe UeSeAs

SET OF MASS STANDARDS I S5KG -~ 100MG
TEST NUMEER 654321

BALANCE 7
OPERATOR &4

CALIBRATICN DESIGN 62

SUM WEIGHTS USED FOR THE LINEAR CUMBINATICNS
(€3] GRAMS
S 3 2 1 1 1
6 + +

VALUES ANO UNCERTAINTIES FCR COMBINATICNS OF WEIGHTS
(UNCERTAINTY IS 3 STANDAROC OEVIATICA LIMIT PLUS ALLOWANCE FOR
SYSTEMATIC ERRDR,)

3 5.Ds  UNCERTAINTY
SUM CORR SYSTEMATIC ERROR LIMIT
6) (M) (MG) (MG) (MG}
[ .0B8T3 +00023 +00818 00841

84
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X Y Z CORPCRATION

PAGE 28
SOMEWHERE e UeSeAe SERIES §
GET OF MASS STANDARDS : 5KG — 100MG S/18/79
JEST NUMEER 654321
BALANCE 7
QPERATOR €4
MAXIMUM LCAD 6.C000 G
STARTING RESTRAINT NUMBER 80
CALIBRATION CESIGN 62
PRECISICA CCNTRCL
OBSERVED STANDARD DEVIATION CF THE PROCESS +00131 MG
ACCEPTED STANDARD DEVIATIGN CF THE PROCESS +00170 MG
DEGREES CF FREEDOM €
£ RATIO 591
F RATIO IS LESS THAN 2.81 {CRITICAL VALUE FOR PROBAEILITY = o01).
THEREFORE THE STANDARD DEVIATICN IS IN CONTROL .
tHECK STANDARD VECTOR g g o] Q 1
CHECK STANDARD USED 8
ACCEPTED MASS CORRECTION OF CHECK STANDARD ~«07920 MG
DHSERVED CORRECTION OF CHECK STANDARD -e07910 MG
OARD DEVIATICN OF THE CESERVED CUORRECTION «QUO7S MG
T VALUE. Y
A TE. VALUE GF T IS LESS THAN 3,
THEREFORE  CHECK STANDARD IS IN CCNTROL.
BEFORE AFTER AVERAGE
TEMPERATURE IN DEGREES C 21.92 21.88 21490
743.280 742,820 743.050
35,00 35,00 35,00
1.1666 1.16€C 1.16€3
+ 000 +000
«000 «000
.00 «00
ERATURE IN DEGREES C 21.92 21.88
SURE IN MM t¢ 7434280 7424820
I1T¥ IN PERCENT 35.00 35,00

85
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X ¥ 2 CCRPORATICN PAGE 29
SOMEWHERE s UeSeAe SERIES 6
SEY OF MASS STANDARDS ! SKG — 1COMG 5/18/79
TESY NUMEER €54321
BALANCE 7
OPERATOR 84
ACCEPTED. WITHIN STANDARD DEVIATICN CF THE PROCESS «C00S0 MG
ACCEPTED BETWEEN STANDARD DEVIATYICN CF THE PROCESS «00000 MG
CALIBRATICN DESIGN 62
RESTRAINY VECTDR 1 1 1 ¢ 0 o
MASS CORRECTION OF RESTRAINT ~e14136 g
VOLUME OF WEIGHTS BEINC USED IN RESTRAINT AT 22.60 C '06024CM
SYSTEMATIC ERROR IN THE RESTRAINT +00004 Ng
3 STANDARD DEVIATION LIMIT FOR RANOCM ERROR AFFECTING RESTRAINT 00224 yg
CHECK STANDARD USED 8
CHECK STANDARD VECTOR 0 ] [0} 0 1 0
ACCEPTED MASS CORRECTICAN GF CHECK STANDARD -+02628 MG
REPORY VECTCR 1 1 1 1 0 0
TESY CCNCITIONS BEFORE AFTER AVERAGE
CORRECTYED TEMPERATURE IN DEGREES C 22.21 22.99 22.60
CORRECTEL PRESSURE IN VMM HG T42.520 741 .860 742.190
CORRECTEL HUMIDITY IN PERCENT 36.00 35.00 35450,
CONFUTED AIR DENSITY IN MG/CM3 1.1640 1.159¢ 141620
TEMPERATURE CORRECTICN +«000 «000
PRESSURE CCRRECTION «000 «000
HUMIDITY CORRECTION «00 «00
OBSERVED TEMPERATURE IN DEGREES C 2221 22.99
CBSERVED PRESSURE IN MM G - 742,520 741.860
OBSERVED HUNMIDITY IN PERCENT 36.00 35.00
WEIGHTS BEING NCVINAL DENSITY COEFFICIENT  ACCEPTED .
TESTED VALLE G G/CM3 AT 20C OF EXPANSION CCRRECTVION ﬁf
S00MG «5000 16.6000 «000020
30046 +3000 1646000 +000020
200MG 02000 16.6000 «000020
1COMG «1000 1€.6000 «000020
S 100MG 1000 166000 «000020 -.02628
SUM L100MG «1000 801788 «000049



x Y Z CORPORATICN
SOMEWHEREo UeSeAe

SET OF MASS STANDARDS : SKG - 100MG
JEST NUMEER 654321

BALANCE 7
OPERATOR 84

CALIBRATICN CESIGN

MG

€00 300
Al + -
A 2 + -
A 3 + -
A & + -
A S +
A € +
A7 +
A8 +
A S
A 10
A1l
R. + +
o

Z2G€ 44000
285.,5000
300.5000
212.9000
312.7000
.202.8000

62

20C 100 100

+* 4+ 4+ 4+

RVATICNS IN DIVISICAS
LE SUESTITUTION CNE PAN

224.0000
24042090
241.€000
2834000
239.€000
2804£000
2€4.€C00
2€2432000
302.€0C0
315.5000
301.C000

EALANCE

72€.2000
74143000
7441000
7€4.8000
741.C000
75145000
7€5.4000
75346000
€04.1000
€1741000
€02.,6000

87

100

801.2000
78849000
803.7000
81545000
815.60C0
8057000
791.7000
80640000
77543000
775.2000
77846000

PAGE 30
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X Y Z CORPCRATION PAGE 31
SOMEWHEREs UeSeAs SERIES ¢
SET OF MASS STANDARDS : 5KG ~ 100MG 5718779
TEST NUMEER '€54321
BALANCE 7
CPERATOR 84
CALIBRATICN CESIGN 62
SENSITIVITY WEIGHT
MASS «E0156 MG
VOLUME +«0018€6 CN3 AT 2¢C C
COEFFICIENT |OF EXPANSICN  +C0CO06E9
S¥=S-PV(S)= +49940 NG
AVERAGE UBSERVED
ACT) DELTA(I) SENSITIVITY DRIFT(I) SENSITIVITY
(MG) (MG) (MG/DIV) (MG) (MG/DIV)
A1 07347 -000002 «00100 «00130 «0C100
A 2 «04626 ~+ 00026 «00100 200120 «0C100
A 3 05907 . 400029 «00100 «00035 « 00099
A & «05992 «00032 « 00100 «000E5 « 00100
A 5 «07359 ~¢00033 «00100 «00085 «0C100
A 6 05262 «00018 «00100 «00045 «00100
A 7 .02589 00024 «00100 «00035 «00100
A 8 «05173 -+ 00008 «00100 «00055 « 00100
A 9 ~.02526 -~.0C004 «00100 «00055 «00100
A 10 ~.03821 +00009 +00100 «00045 «00100
A 11 -.024a11 «0002S «00100 +00020 «00100
VOLUME SYSTEMATIC 3 SeDe
ITEM CORRECT ICN (AT 1) ERRCR LIMIT
(G) {(MG) (CcM3) (MG) (MG)
+£000 ~«040€8 «03012 «00002 000117
«30C0 -.03€57 01807 «00001 .00081
«2j000 ~+06351 «01204 «00001 «00060
<1000 -e01219 «00€02 «00000 «00058
«1000 ~-+02609 «00€02 « 00000 «00058
-1‘!000 —e 00580 «01223 » 00000 - 00058

TEMPERATURE T= 22460 C

88




X Y Z CCRPCRATION

SOMEWHERE s UeSeAs

GEY OF MASS STANDARDS t SKG = 100MG
TEST NUMBER 654321

BALANCE 7
OPERATOR 84
MAXIMUM LCAD «€000 G
STARTING RESTRAINT ANUMBER 80

CALIBRATICN CESIGN 62
PRECISION CCNTRCL

0BSERVED STANDARD DEVIATION OF THE PROCESS

«00030 MG
ACCEPTED STANDARD DEVIATICN CF THE PROCESS «000S0 MG
DEGREES CF FREEDOM €
F RATIC «370
F RATID IS LESS THAN 2.81 (CRITICAL VALUE FOR PROBAEILITY =
THEREFORE THE STANDARD CEVIATICN IS IN CONTROL.
CHECK STANDARD VECTOR 0 0 0 4] 1
CK' STANDARD USED 8 .
PTED MASS CORRECTICON GF CHECK STANDARD -.02628 MG
VED CORRECTICN CF CHECK STANDARD -e02609 MG
D DEVIATION OF THE OBSERVED CORRECTICN 00019 MG
«S7
VALUE OF T IS LESS THAN 3.
‘CFECK STANDARC IS IN CCNTROL.
ICNS BEFORE AFTER
EMPERATURE IN DEGREES C 22.21 22499
SSURE IN MV MG 742.520 741,860
MIDITY IN PERCENT 36.00 35400
- 'DENSITY IN MG/CM3 1 1€40 1.159%
ORRECTICN +000 «000
+000 «000
: «00 «00
ERATURE IN DEGREES ¢ 22.21 22.99
RE IN WM ¢g 742.520 7414860
TY IN PERCENT 36400 354,00

89

= o01)e
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SERIES 6
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AVERAGE
226860
TA24150
35450
11620



X Y Z CCRPCRATICN PAGE 32
SOMEWHEREe UeSeAe S/718/79
SET OF MAES STANDARDSE : S5KG - 100MG

TEST NUMEER €54321

SUMMARY THE ESTIMATED MASS VALUES
LISTED IN TABLE II ARE EASED ON AN
FOR CONVENIENCEe THE RESLLTS IMPLICIT TYREATMENT OF DISPLACEMENT
OF THIS ®ORK ARE SUMMARIZED 1IN VOLUMESs Ee«Ges *APPARENT MASS,
TABLES I AND 1II. THE VALUES *APPARENT MASS VERSUS BRASSe,
ASSIGNED ARE WITH REFERENCE TC TFE YAPPARENT MASS VERSUS DENSITY
STANDARDSE ICENTIFIED ON THE ©DATA B8e0'e THE VALUES ARE LISYED as
SHEETSe THE UNCERTAINTY FIGURE IS CORRECTIONS TC BE APPLIEL YO THe
AN EXPRESSION OF TrE OQVERALL LISTED NCMINAL VALUE (A POSITIVE
UNCERTAINTY USING THREE STANCARD CORRECTICN INDICATES THAT THE MASS
DEVIATICNS AS A LINIT TC THE IS LARGER THAN THE STATEC NOMINAL
EFFECT OF RANDCOM EFRRCRS OF THE VALUE BY THE AMCUNY OF THe
MEASUREMENT ASSQCIATEC WITH THE CORRECTIGON) THESE VALUES ARE
MEASUREMENY PROCESSESe THE MACGNI- COMPUTED - FROM THE VALUES BASED ON
TUDE OF SYSTEMATIC EFRRORS FROM AN EXPLICIT TREATMENT OF DISPLACE-~
SOURCES CTFER THAN T+E USE OF MENT VOLUMES USING THE FGLLOWING
ACCEPTED VALUES FCR CERTAIN DEF INING RELATIONS AND ARE
STARTING STANDARDS ARE CONSIDERED UNCERTAIN EBY THE AMOUNT SHOWN 1IN
NEGLIGIBLE. IT SHOULD BE NCTED TABLE 1.
THAT THE MAGNITUDE CF THE UNCER-
TAINTY REFLECTS THE FERFCRMANCE CF THE ACJUSTMENY OF WEIGHTS TC
THE MEASUREMENT PROCESE USED TGO MINIMIZE THE OEVIATION FROM NOMI-
ESTABLISF THESE VALUES. THE MASS NAL CN THE BASIS OF °'NCRMAL BRASS!
UNITy AS REALIZABLE IN ANCTHER (IN ACCGRDANCE WITH CCR. A SELOW):

MEASUREMENT PROCESSy WILL EE IS WIDESPREAD IN THIS CCUNTRY AND
UNCERTAIN BY AN AMOQUNT wHICH IS A IN MANY PARTS ©OF TFE WORLD
COMBINATION OF THE UNCERTAINTY OF VALUES STATED ON EITHER EASIS A
THIS PROCESS AND THE FROCESS 1IN INTERNALLY CONSISTENT A
WHICH THESE STANDARDS ARE USED. DEFINITE. THERE IS, HCWEVER,

SYSTEMATIC DIFFERENCE BETWEEN Ti

THE ESTIMATED MASS VALUES VALUES ASSIGNED CON EACH EASISe
LISTED IN TABLE I ARE EASED CN AN VALUE CN THE BASIS CF *DENS
EXPLICIT TREATMENT OF DISPLACEMENT B8.0¢ BEING 7 MICRCGRAMS/GRAM
VOLUMESy Ee«Geo 'TRUE MASS'; 'VMASS GER THAN THE VALUE ON THE BASI
IN VACUQ'y MASS IN THE NEWTONIAN NORMAL BRASS, THIS SYSTEM

SENSE. THE CISPLACEMENT VOLUME DIFFERENCE IS CLEARLY CETECT
ASSCGCIATED WITKF EACH VALUE is ON MANY DIRECT READING BALAN
LISTED AS WELL AS THE VCLUMETRIC

COEFFICIENT OF EXPANSICN. THESE CORRECTION A — *APPARENT

VALUES SHOULD BE USEEs TOGETHER VERSUS BRASS®' OR ‘*WEIGHT
WITH APFROFRIATE CCRRECTYICON FOR AGAINST BRASS' 1S DETERMINE
THE BUCYANT EFFECTS OF THE HYPOTHETICAL WE IGHING 0
ENVIRONMENTe TO ESTAELISH CONSIST- WEIGHT AT 20 CELSIUS IM AIR

ENT MASS VALUES FOR CBJECTS WHICH A DENSITY OF 1.2 MG/CM2Z,
DIFFER SIGNIFICANTLY IN DENSITY (NORMAL BRASS) STANDARC
AND/OR FCR MEASUREMENTS WHICH NUST DENSITY OF 8.4 G/CM3 AT O
BE MADE IN CIFFERING ENVIRONMENTS. WHOSE COEFFICIENT OF

THE RELATICN 1LB AVCP=.4535%237KG EXPANSION IS 0.000054 pe
IS USED AS REQUIRED. CELSIUSe AND WHOSE VALU
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X Y Z CORPORATICN
SOMEWHEREQ UeScAe

SET OF MASS STANDARDS $ 5KG —= 100MG
TEST NUMEER 654321

ON ITS TRUE MASS CR WEIGHT IN
VACUO.

CORRECTICN B = 'APPARENT MASS
VERSUS DENSITY 8.0%* IS DETERMINED
By A HYFOTHETICAL WEIGKING CF THE
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PAGE 34
$/18/17¢

WEIGHT,s IN AIR HAVING A DENSITY OF

le2 MG/CM3e WITHK A STANDARD HAVING
A DENSITY OF

840 G/CM2 AT 20
CELSIUSs AND WHOSE VALUE IS BASED
ON ITS TRUE MASS OR WEIGHT IN
VACUQ. '



X Y Z CCRPORATICN PAGE 3s
SOMEWHEREe UeSeAe 57187179
SET OF MASS STANDAROS § 5KG — 1C0OMG

TEST NUMEER €54321

TABLE 1
NASS UNCERTAINTY VOL AT 20 CCEF OF EXP
ITEM (6) o G) {CcM3)

5KG 5000.06307702 «00564493 €28.70150 .000045
K6 3000.02401883 «00368509 3I77.21916 .000045
zKG 2000,03017279 «00268395 253.16838 000045
1KG 1000.0066C911 -  «00008944 125473955 o00C04S
5006 500.00589889 «00005133  €3.,2918S .00C045
300¢ 300.00175036 «00004085 37.72183 .00C045
200G 200.00140355 «00003203 25414752 +00C045
100G 160.C0101957 «00003407 12.€5836 +000045
50¢ 60.C0212579 +00001921 6.28720 .00€045
306 30.000535€9 «00001521 3.77223 .00€045
206 20400016831 «00001202 2.53167 .000045
106G 10.00011825 « 00001352 1.25740 +» 0000485
€6 £.00006375 200000687 063292 ,000045
26 2.00001€69 «00000434 37722 +00C04&5
26 1.99998652 « 00000303 25148 .000045
16 1.000024ac€8 <00000228 -1265¢ .00£04S
500MG +49995912 «00000119 +03012 .00C020
30CMG *29996303 «00000082 +01807 4000020
200MG +19953649 « 00000060 «01204 4000020
10CMG .059987¢€1 «00000058 «00602 .000020
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X Y Z CCRPCRATICN

SOMEWHERE s

SET OF MASS STANDARDS

TEST NUMBER

ITEM

SKG
2KG
2KG
1KG
5006
3006
200G
100G
506G
306G
20C
106G
5G
3G
26G
16
S00MG
300MG
200MG
1COMG

¢ SKG - 100MG

COR.A (NG)

23 .6987E
039018
12.398537
~1.26710
1045455
-+€1250
~-el17125
«13071
173166
229940
-+ 00S46€
«03G48

« 01930
~e00€E94
-e02S24
«01ECS
~-e00552
~e0157S
—-e04S37
~«00512

COR.B (MG)

58.64401
21435904
26.37469
Se72251
4094937
1.48438
1e22€64
«82667
2408145
«50909
«13033
«10838
« 05425
«01403
~e01526
«02308
~e¢00202
—-e01366
—e04707
—¢00442
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APPENDIX A.3--SAMPLE PROCESS CONTROL OUTPUT

SEE SEETION 3.3 FCR A DESCRIPTION OF THIS DATA OUTPUT.

5247980
5237980
5237980
5177980
£187980
5187980

[ R S S )

+50497
- 059562
«98400
«07388
~+07910
~+02609

~N N W e

240628€
« 02282
«02284
«01C91
« 00131
«00030

4
3
6
6
6
6

$322410
4121491
622194
€221 497
6221 .90
6222460

94

024733488 +4041.0000 nOl-lSOBEM
«01736¢81 -¢1040+0000 oOlnlSSEG%
004736475 —e3440.0000 *01e155684;
~+ 03746430 ~¢6031+C000 *01e1716084g
~e04743,05 ~e4635.0000 *01.1663845
e78742419 -.6635-5000-1-01-1620“5



APPENDIX B--LISTING OF COMPUTER PROGRAM

ILKDAT SUBPRCCGRAM ~<=

BLCCK DATA BELDOOO1O
ke o ok 3 2 3 3 3k e 3 e 3 e o ofe 2 ok o ok 3 e 3 ke 3 A ol e A ok e B Je ko ok ks 3k Aok A e s ok sk ok Ak kol o sk ok ok ok kkokok ok sk k %k BLLDOC 020
ZERMAC IS MACHINE ZERO THUS THE QUANTITY NEEDS TC BE CHANGED *%ELDO0COZ20
FOR DIFFERENT COMFLTERS **%B8LD0C04O
THIS VALUE 1S USED BY SUBPROGRAM SPINV *%BLDOCOSO
ok ok o e o o ok ok ok ok ok ok ok ok dk o abe ok ok o ok 3 ok Aok ok Aok ok ke dk sk kR ok dkokak Ak kR kR ko dkkkokk Kk kkkk k% %k %kBLDOCOED
CCMNMCN /Z/INVCST/ ZERMAC BLD0O0OO70

*****#***1*********##****#*********************#*******************BLDoooao
KFD(I)oI=1914 CCNTAINS THE DIGITS 0-9 AND CHARACTERS =9o% USED *%ELDOCCSO
8Y SUBFRCGRAM DPFD *%xBLD00100
WILL NEED YO CHANGE TO COMPLY WwITH PROPOSED NEW FORTRAN STANDARD**ELDOO110

ke sk e sk sk ok 3ok ok ok sk 3k 3k ok 3l e sk s ok o ok abeale ok ok o ok ok ok sk ak ok ok dkook 3k ok sk ok o ok akokok ksl ok ok ok okok sk sk ko ok sk k sk %k kK BLD 001 20

COMMCN /DPFDVL/ KFC(18) BLDO01320
k********************************************#***#****#**#**********FLDOO140
INPLT=0UTPUT CCNTYRCL PARAMETERS *%BLDOO150
IR IS THE CARD REACER UNIT *%BLDOC1€E0
Iw IS THE LINE PRINTER UNIT ] **%BL.D00170
1P IS THE CARD PUNCF UNIT *%BLD0O180
IPL IS THE NUMBER CF LINES FER PRINTED PAGE **BLDO0O01S0
ok sk sk 3k 3 b ok ok o 3 ok ok ok o ok o e o e ok 3k ok 3k e % ok 3 ek 3k dk ok Ik ok dkak ok sk ok ok ok ok ok sk ok ok sk ok k kF ok ok kkkk kBLD00200
COMMON JUNITIG/ IR+IWIP,1IPL,ITMP BLDOD210
¥k ok ok 3k ok ok 3k % 3K ke 3k ok 3k ok o 3k ke ok 3k 3k 3k ok ok ok 3k b 3 3 ok ak e 3k 2k Ak ak ok Aok o e kak ok Aok 3k ok b sk ok sk ok ok Bk kkkkkkkkkBLDO0C220
CHARACTERS S T C F TO OETERMINE END OF RUN *%¥BLDOCG230
ok sk sk o 3 3k 3 2k ok ok ok 3k 3k ke 3k b a3k ok ok X 3 e o 3k 3k 3k 3k 3 3k ak ok sk ek e e o ok e ok sk 3ok o ook ok ok sk ok dkeok ok Sk ok Aok k k Kk %k ELDO0240
COMNCN /STOP/ FSoFToFQOeFPofFE 8LD002E0

2k sk 3k 5k 3k 3k 3k ok 3k Ak 3k 3 3l ok 3k 3 3k 3k ok 33k ok 3k 3k 3k 3k ok 3k 3k 3k 3 e Ak sk 3k ek ok ok ok ok 3k ak ok sk ok sk ok ok dk kokak k kK FokkkkkkKkkBLDOO0260

ITEND IS THE NUMBER OF ITERATICNS ALLOWED IN COMPUTING CBSERVED **BLDO0OZ70

CORRECTICN TO WEIGKT *%BL.D00280
1T IS USED IN THE NAIN PRCGRAM *%BL.D002S0
3k Sk 2 3 o o 3k ok o e 3k 3k 3K 2k 3k ok 3k A3k ok 3k Sk sk e ek ok kR sk dkokskoke sk sk ek sk k ok b dkk kkkkk dkkkkkkkkk%xBLDCO30O
MNON /ITSTOP/ ITEND BLCO00310
TA ZERMAC /1.E-8/ BLD00320
A KFD(1)oKFD(2)oKFD(3)oKFD(4)9eKFD(5)¢KFD(6)eKFD(7)eKFD(8) /1HDBLD00320
101k20 1H30 1HE s 1S4 1 HELIHTY/ BLD0O340
A KFO(S)sKFD(10)eKFD(11)+KFD(12) KFD(13)9KFD(14)¢KFD(15) /1H8y, BLDOO3IEO
01H alH=¢ 1Hep 1h¥ko 1l HE/ RLDOOZED
KFD(16)4KFC{17)+KFD(18) /1Hss1HD,1HE/ ELD00370
IRy IWSIPGIFLs ITMP /546414+58,7/ BLDOO3EO
SoFToFOeFPyFE /1HSe 1HTe1FOs 1HPe 1H / BLDO03SO
ITEND s107 eLo004a00

ELDOO410

3ok sk okokok ok ok ook ok dkokok ok ok ok o ok ok sk sk sk ok ko ok sk sk sk ok koksk 3ok ok ok kk kk ok kk K MANO0 O 10
TINE OF NATICNAL BUREAU OF STANDARDS MASS CALIBRATION *xkMANOCO20

VERSICN OF SEPT. 10,1971 **MANO0O30
BY ROBERT C+ RAYBCLD + OFFICE OF MEASUREMENT SERVICES *%MANODOO40O
sNeVARNER o STATISTICAL ENGINEERING LABORATORY *%*MANOCOEQ

BUREAU OF STANDARDS + WASHINGTONs DeCe 20234 **MANOOOGO
2.EY Re No VARNER SEPT 1979 %**xMANOCO70

*%*MANCOOEQ
ALIBRATICN PROGRAM CONTAINS ONE MAIN FROGRAM *¥%*MANOOOSO
i 3 SUBFRCGRAMS **MANOO100
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CH% **MANOOG1]y

Ckk PROCRAM NAME NUMBER OF LINES DF CODE *%kMANOO12
[k 1 **MANOO]go
Ckxk MATN 628 *kMANDO 149
C¥¥* BLKCAT 41 **kMANOQ {45
C*x* REAC1 120 *%MANOO15g
Cxk¥* REACIT 3IsE **MANOO16g
Cx% ERRCR €€ **MANGO17,
CH*% PRINT1 €7 *%MANOO1 g
C¥* TEXT1 128 *%MANOO1gg
C** TEXT2 128 *%MANGO20g
k% TEXT3 12¢ *%XMANOOZ),
C ¥ TEXT4 12¢€ *%MANOO22)
Ckk TEXTS 121 **MANOD23p
C¥k TEXTE 4C **kNANOO24g
CH% REAC2 azs **kMANNO2Sg

CH% SPINV 12¢€ *%kMAND 026

C** SAVMTX 22 *kMANQC27¢

Cakk INVCHK €S **MANOO28¢

Cxk PRINT2 67C *%MANOO29(

Cak* PGCCNT 53 *EMANGO20(

CH% HEADPG 3¢ *%MANQOI1)

CH% FINPRT 181 *%MANOO32(

C**  TEXTS1 124 *%MANOO 320

Cxx  TEXTS2 30 *%MAN00 4

Cx* DPFD 8s

C¥* CHKLN 11 .
C¥k¥ THIS PROGRAM CCNTRCLS THE FLOW OF THE INPUTe
C¥k¥ CALCULATICNS AND OLTRUT

Ca¥k DIMENSICN FOR COMMCN /PRT1/ VARIABLES
C 3ok 3ok ok ok skoksk ok ok ok ek ko shokok sk sk ok akok sk ok akakake kol ook sk kol ok b sk akoke ok o o ok ok kool ok ok o ok ok e skok ok k MAN 00
DIMENSICN E1(72)+B2(72)4B3(72)+B4(72)+BS5(72)4B6(T2)+B7(72), }
2 IDATE(3)

C¥% OIMENSION FOR COMMCN /INPLT/ VARIABLES
C 3% 3 o s sk 3 ok ok ok ok sk sk ok e ook ok e o o ook o o o 3k b ok o ok ok o ok ook okl 3 ok 3 kol ok ok ok o ok skok oo ok ok sk kskok ok sk ok ok %k MANG
DIMENSICN AIDCST(5,15) sANCM{15)¢DENSTY (15)¢ COEFEX(15)9 ACCVAL(15)9 MA!
2 ARSTIN(15)0ACKSTD(15) s IRSTOU(1S)oIPRNT(15)9DESMAT(15¢50) MA
3 0BSERV(600)0ALCON(15,20)
% % % 3k ok ok sk ok 3k ok 3k ok k 3 ok 3ok ok 3k Sk ok ok dk ok ok 3 o 3 3 ok ok ok ok ok ok kol ok ok okl ok skl s o 3k dkak ok ok ok ok sk ok ok sk sk of ok sk sk ok ok kM
Ckk ~ DIMENSICN FGR COMMCN /CCMPUT/ VARIABLES **N

DIMENSICN SWTPRT(S50)+A(S0)+DELTA(50),0BSCOR(15)9COMVOL(15)0
2 SERROR(15)9 TRISIG(15) s TCTUN(15)9DRIFT(S0) s 2ZEROD(50)sCOMVOP(15)9
3 CORRSA(20)9SIG3S5A(20) +UNCS5A(20)+I0OTSTR(S50) +SERSA(20),DS1(50)

(€ st b stk ok o ok sk sk ok ok ook ok o Kok skl oo Kok sk ook ookl o ok o sk okokok b e okak ok ok o bk kR R

Cxx DIMENSION FOR MAIN PROGRAM VARIABLES

€3 K 5% ok ok ook 3 koo ok ok ok ok ok ok 3 ok ok ok 3 ok ok o ok ohak Ak oKk ok ok ak akakook Ak okak ok o ok ol ok oh sk sk sk ok ok o KK KR FH
DIMENSICN VOLP(15) sCORRP(15) 4 TEMP(15)+D1(50) ILOAD(S0) s TENP2(15))
2 ALCAD{(50) ,

G sk ok ook ok ook ok sk ok sk s o ook o ok ok ok ok kb sk ok ok ok ok sk oo sk ko o ko ok ok bk ok Kok o Rk K

Cx¥%¥ DIMENSIGN FOR COMMCN /REPRT/ VARIABLES

C ook ook ok ok o sk sk ok ook ok S sk o ok K ok b ko ok ook ok ok ok bk ok ook sk ok o R K ED
DIMENSION AITEM(SoE0)e APPNAS(S0)s TRMASS(50 ) s UNCERT(S0)s VOLPRT (S
2 CORRE(E0),COEPRT(S0) :

Cokok b ook ok ok o sk ok ook ko ok o sk o o ok ok ok ok 3o ok sk okok o ok ok ok ok sk b ko ook o o AR

C** DIMENSICN FOR COMMCN /CHECK/ VARIABLES
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ot
ot}

L]

§eok ok ok ok ok ool ok s dokok sk sk okok ok sk Rk ok gk Rk ok kR R Rk R kR kR ko k Rk Rk kMANO OGSO
DIMENSICN BCHK{2891),Y(578) MANGO6SO
ook e oo e ok oo e ot sk ks koo kol okl ko kR kR R ko ok b kkok b Rk kg ko Bk Bk kK dokk Kk MANQO7 00
LABELEC COMMON *%MANOCO710
e e 3¢ sbe ol 2 Sk 3k 3k 9k ok ok sk e st ok 3k sk sk ok o o o ok koo ol sk o ok ke alvskook ok sk ok ek ok ol skok ok skok ok ok sk sk dkok sk ok sksk ok b sk ko k sk kkck R MANOG 720
COMMON ZUNITIO/ IRgIWe IPs IPLe ITMP MANQO730
COMNON /PRT1/ B1oBZ2+B3¢B4:B85¢B6:87 ¢« RANERR s SYSERRsTNCMoL 16L2+0.35L.4MANOO740
2 LS5.LE-IDATE: IBREST MANGO7S0
COMMCN /PRT2/ 1PAGEeNOSERoIPGCT MANGO7€0

COMMCN ZINPUT/ TEARPBARy FEAReSTDEBA. SWTe VSWTo CEXSWTsAIDCSTosANOMe MANOO770
2 DENSTY9COEFEXe ACCVALoARSTINACKSTDosDESMAT 9 CBSERV9 VARBAL 9 ALCOMsTL1PMANDO780
3o T2FeP1PoP2P o HIPeH2P s CP1sCP2+sCT1+CT2sCH1+CH2,0T1P.0T2Ps0OP1P,0P2P, MANOOT790
4 OHLIP OH2P o IOP s IBAL s NOBS o NUNKNo IRSTCGUs IPRNTo ITPUSe ICKUSDy ICALDSs MANOCOEOQO

5 LINVARoN3sNG MANCOB10
COMFON /COMPUTY/ OEQCGR'CORR-VDLRES:RHQA:SWTPRT-ﬁoDELTAoCCNVOLs MANOCSB20
2 SERRORsTRISIGsTCTUN 9 ACCRR¢CORRES, TMSUM,VOLSUMo SERSUMe T3S IGy ALOADPMANOOQEZC
3,0BSTDcFRATINsORCCCKoORSCKo TVALeDRIFTe ZERDeV2TAUe STAR CCMVOP, MANOOGSBSA4O
4 CORRSA9SIC3SAUNCEASRHOAARHOAB:SERSA DS oNDGFRs ISWTCHIFLAG ¥ANOOBSO
5 IRCUT-IOTSTR.JSTAR ) MANCOEEOQ
COMMCN /REPRYT/ TRMASSy APPMASe CORRBe AITEMs UNCERTe VOLPRTe CCEPRT, NPRTMANGO8T0
COMNCN /CHECK/Z CHCKMABCHK,Y ¥ANGCOBEQ
COMMON ZITSTOP/ ITEND MANOOESO
COMNCN /DPFDVL/ KFLC (18]} MANO0900

C 3 ok ko sk ool e sl kol skl ok ko o sk R sk o sk ok ok dkokokok sk skokak ke skeokak sk ok ko sk ok kok sk sk b ok ko ok ok kR MANOOS 10
Cxx.  TYPE STATEMENTS *kNVANCOS20
C#*#*****#********************##*#*******************#******###i********MANOOQBO

DOUELE PRECISICN VCLPDCCRRPEDBSCOROTRMASS.AFPMAP.APPMASOCCRRBBQ MANQQS40

2 CORRBySUMoSUM1 MANO OISO

sk o ot sk s ok s sk ok o ok ok e ol o s ke ok ok ook ok ok ok ok ok ok ok ok o ok ek ok kol ko ok ook sk sk ook kol kokok ok ok sk B ok ok kkkok Rk MANOOGEQ
REAC Eh ADMINISTRATIVE DATA *%MANQOS70

) DATA COMMCA TO ALL SERIES - : *%¥MAN0OCQ80
ANITIALIZE CONTROL VARIAELES **MANOCSSO
sk ootk ok ko ok ok ok ok ok ok ik ok ok ok ok ok k gk ok kb Kk ok 33 Ek kR kX MANO 1000
ALL READ1 MANO1010
IXFLAG=0 MANO1020
IXNSIG=0 MANO1030
IPACE=0 #ANG1040
=0 MANO10SO

=0 MANO1060

SlGN 40 TO NCSERF : MANO1070C
IGN 410 TO NSERER NANO10RBO
***************************************#*****ﬁ*******###*#******#ANO1090
NT TITLE PAGE FCR CCMFLETE RUN *%MANOG 1100
##******#***#*****#*#*#*##*************#****#******#*###*******MANO1110

. FRINT1 MANO1120
*********************#******#**************#*******##*********MANO1130
‘DATA FOR ONE SERIES *%MANO1140

koo ook sk ok o ok ot o ok ok o ok ok 3 o ok ob ok kol ek ook ok okl ok b ksk b ko ok ok B kb ok ko kR Kk X MANO 1150

EAD2 MANO11€0

Wk sk oo ok ok ok o sk ook ok sk ook skok ok k sk kokak ook ok ok bk ok b Rk kk Kk kX MANO1 170

CHCKMA—STDEEA/IOOoO TG CHECK MATRIX INVERSION *¥*MANOL1180
Aok dokok ok g o o o ook ik ok skl ok skkoktok skokok sk o b kok ok ok akakok Aok ok b b kR kA Rk MANO 1190

TDERA/100.¢ ¥ANO12CO
*******************************#********ﬂ********ﬁ#********MANO1210
LCULATICNS FGR ONE SERIES : *%¥MANO1220

*CNS FOR FIRST PRINTED PAGE OF A SERIES ¥*MANO1230
**************##1*#**#***********************************MANO1240
MANO12S0
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TDELT=TBAR=-TNOM MANO1260

DO 320 I=19NUNKN ’ MANOC1270

30 TEMF2(1)=1.0+COEFEX(I)*TDELT NANO128¢0
GO TC NCSERP, (40,€0) MANO12gg

40 ASSIGN 60 TO NCSERF MANG13¢0
CORFR=060 .b NANO131i90
VOLRES=0.0 MANO132¢

DO 50 I=19NUNKN MANO1339g
TEMF(IVI=((ANOM(I)+c001%ACCVAL(I))/DENSTY(I1))XTEMP2(I) MANO1 340

IF (ARSTIN(I)«EQGeOe0) GC TO SO MANO13&¢g
CORR=CORR+ACCVAL(I)*ARSTIN(I) MANO1360
VOLRES=VOLRES+TEMF (I )*ARSTIN(I) MANO1370

50 CCNTINUE MANO138g
GO TO 70 MANO13gg

60 CORKR=TMSUM MANO140¢
VOLRES=VOLSUM*(1+0+{SUMP)*TDELT) MANO1410

ok ok sk ok sk ok 3k 3k o ok ok ok sk s ook o ok ok ok ok okok ok ok koK ok ok 3k sk akok kol akok ok ko ok o sk akeok ok o sk ok ok ok skokok F bk kokk kkkk kMANO01420
C %k CCNVERTY TEMPERATURE TO KELVIN **kMANO 1439
Ck% COMFUTE VAFOR PRESSURE ANLC AIR DENSITY %*%kNANO1449
3k ok ok ok sk sk sk o ok ok ook ok sk ok ok ok ok 3ok ok ok ok 3ok ok ok 3 o ok ok 3k ak kol ookl ook ok ok ok ok ok o ok ok ok o skok sk ok koo 3 o Bk kK k kk ok kMAN O 1450
70 TKEL=TFAR#273.15E0 MANO14€9
CCNST=13.5951E0*%9+E80€E665E0Q NANO1470
EL1P=EXP(—4.7406885E0*ALOG(TKEL )~6¢8982434E3/TKEL+.56383E5E2-0.5797MANC14E€Q
2662E-2%TKEL+6¢22238E4E~-6*(TKEL*%2)) MANGC14S0
E1=E1P/CCNST VAND1500
RHGA=(.464746E0*(FEAR-.00378029E0*HEAR*EI))/TKEL MANO1S10
TKEL=T1IP+273.,15E0 MANOC1520
E1P=EXP(=4+7406E85EQ0*ALOG(TKEL })~6+8982434E3/TKEL+.5938385E2-0.5797MANO1530
2662E-2% TKEL+6422238E4E~ 6*(TKEL**2)) MANO1540
E1=E1P/CCNST MANO1SE0
RHOAE= (-464746E0*(PlP-.OO‘?BOZGEO*HlP*El))ITKEL MANO15€0
TKEL=T2P+273.,15E0 MANQ1570
E1IP=EXP(—4¢740688SEQ0XALOG(TKEL )—6¢8982434E3/TKEL+.5938385E2~0,5797MANO1580
2662E~2*%TKEL+6622228E4E-6*(TKEL*%*2)) NVANO1560
E1=E1P/CONST MANO1€CO
RHOAA=( J4€4T7A46EQX (P2P-e0037802SEO0*H2P*EL) ) /TKEL MANO1E€10

C 33k 3k o3 ok ek 3k ok 3 ok o 3k s ak ok o s ok o 3k 3k 3k ok ok 3k 3k 36 3k 3B 3k 3k ak 3k 3k 3k 3k 3k ak 3k 3k 3k ak 3k 3k 3k 3k 3k 2k 3 3k ak ok ok 3k ok ok 3k ok sk ok akok kkok ok k MANO 1620
Ck*k BEGIN CALCULATICNS FGR SECCND AND THIRD PACGES OF A SERIES *%kNVANC1€30
Ck% THE FCLLOWING DPERATIONS ARE PERFORMED YO CGPE WITH *%MANO1E4O
C%kk ROUNLC CFF ERRCOR *%MANO1€SO
C*k COMFUTE LOADS USINEG DESIGN MATRIX **NANO1EED
€ 33k ok 3k ok 3k 3k ok s 3k ok ok ok 3k 3K 3k 3K 3k 3Kk 3 3 3k 3k 3k 3k 3k 3k ok ok ok 2k 3 3 o ek ok ak ok ok ko 3k ok ok ol sk ok 3 okok ke ok Kok ok ok ok Rk kk Kok kX AMANO 1670
DO 130 I=1,NOBS MANO1680
ILOAD(I)=0 MANO16€S0
YYYYYY=0.0 i MANG170¢

.DO 80 J=19NUNKN MANO171(
YYYYYY=YYYYYYH+ABS(CESMAT(Je1J))%ANOM(J) /2.0 NANO172(¢

80 CCNTINUE MANO173(
ZZ7222Z2Z=YYYYYY+ 05 MANO01740

IF (222222Z-1.) 1004909090 VANO1750

€ 3k ok ok ok o ok ok ok b ok ok Sk ke oKk dk ok ok ok ok ok ok 3k ok s ok sk ok ok o sk ok ke ok sk akak ok ok ok ok 3k ok ok ok ok ok Skok ok 3 ok ok sk ok sk kkk k MAN 01 76¢
C %% LCAC IN GRAMS *kMANO177(
€ st ok sk sheok sk sk ok sk sl kool sk ok sk sk ke s ak ksl ok sk sk e sk ol sk ab ke sk sk sk sl sk e sl e ol Skl Sk o o sk ol ok 5 5k ook sk skeske ok b of of skeskeskesle skesie ok sk MAN O 178(
90 ILCAD(I)=INT(YYYYYY+,05) MANG176!¢
G0 TO 130 MANO180¢
C****************************#*#*#*#t***********t****#***#***##i********MANOlSu
CH* LOAD IN MILLICRAME OFR MILLIFCUNDS *xMANO1820

C********#****#*********#******#*i************************#***1#********MAN018m
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100 2222ZZ=YYYYYY*1000¢+¢0S MANO1840

IF (2222ZZ-1«) 120+110,110 MANO1850
110 ILOAD(I)=INT(1000¢000%YYYYYY+405) MANO1EEQ
GO TC 130 MANOC1&70
c***********************#************************#*#*#*#******##********MANOl880
c¥* LOAC IN MICRO FCUNDS *%XNANC1ESO
c******************************#****#***********#****#*******####*******MANO1900
120 ILOADCI)=INT(10000C0«*YYYYYY+.05) MANO1S10
130 CONTINUE MANO1S20
ALOADP=0.0 MANG1S30

DO 160 I=1,NOBS MANO1G40
ALOAC(1)=040 MANO1GS0

DO 140 J=1 4NUNKN MANO1GE0C
ALOAD(I)=ALOAD(I)+ABS(DESMAT(Jo I))*ANGM(J) /2.0 MANG1S70

140 CCNTINUE MANO1580
IF (ALCADP-ALCAD(I)) 150,160,160 MANO1SS0

150 ALOADP=ALCAD(I) MANGC2000
160 CONTINUE v MANO2010
€3 ok % 3ok ok ok ok sk ok 3k ok 3ok 3k sk skok 3k ok s 3ok ok okok ok ok ok ok ok ok kK ok ok okok 3k Bk k kK Kk Kk kkkk R F kkkkkkkkkMANO2020
c¥* COMFUTE S(STAR) SENSITIVITY VALUE (MASS/DIVISION) *kMANO20320
C¥k¥ COMFUTE S(*}) SENSITIVITY VALUE (MASS/7DIVISICN) *XVANOZ2040
C¥* COMFUTE A-B o S o DRIFT AND/OR LEFT-RIGHT EFFECT AS REQUIRED BY **MANO20%50
csx WEIGHING METHCD **MANO20E0
(€ 3k sk st ook o oKk 3 skt ook s Skt sl sk ol ok ok ook ok o ok ok o ok ok ke ok sk ok ok ok ok ok ok ok ok ak ok ok o ok sk ok ok ok ok bk ok ok k Kk X MANO 2070
STAR=SWT—-RHUAXVEWT 2 (1 sU+CEXSWTX(TDELT)) VYANOZORO

J=1 MANO20S0

DO 290 I=1,NOBS MAN021GO

GO TO (1700200023092602709 280)s ITPOS MANOZ110

C % sk ks ok Kok 3k ok ok 3k =k 3k ok ok ok ok ok %k 3k ok vk ok ok ok skok 3k ok sk ko ok ok sk Rk ok ok ok ok sk ok dk sk ok ok ok sk ok kokok sk d b Rk okk ok kkkRkMANQ2120
Ck¥ SINGLE SUBSTITUTICN-SINGLE PAN BALANCE **MANGZ130
€ %k 3k skokok 2ok ok ok 3ok sk sk ok ok 3k ok 3k ok ok ok 2k 3k ok ok ok 3k ok ok ok ek Aok K Akl ke ke ko dkokak ok Rk oakokdkok ok dokkk kokk ¥k kkkkkkkkRkMANOZ2140
170 D1(I)=CRBSERV(J)-CEBSERV(J+1) MANOZ150
IF (CBSERV(J+2)NE.0.0) GC ¥a 180 : MANOCZ21€0
DS1(I)=040 ’ VANOZ170

GO TG 190 MANOZ1E80C

180 DS1(I)=CBSERV(J+2)-CEBSERV(J+1) MANO21S0
190 J=J43 NANO2200
: GG TC 290 MAN02210
Ctesk 3ok ok ok ok sk ok ok ok ok ok 3 3k ok 2k sk o o8 ok ok ok 3k ok 3 3k 3 ok ok 2k 3k ko ok 3k 3k 3k 9k 3 o ok 3k ok ok Sk ok sk ok ok ok Kok ok kK ok kok k ok kkkMANO 2220
Cx%¥  SINCLE SUBSTITUTICN-TWO-PAN BALANCE *%kMANOZ220
Ckok 33k ok o 3 ok ok 3k 3 ok ok ok 3k ok ok ok 3k o 3k ok oK ok ok ok 3 3k ok ok 38 ok ok 2k ok 3Kk ok ok ok Ak ook ok 3ok ok ok okok k ok ok ok ¥ Kk okokokkkkkMANO 2240
200 XP=(GBSERV(J)+2.03CBSERV(J+1)+CBSERV(J+2))1/74.0 MANCZ 250
YP= (CBSERV (J+3) +2 CXCBSERV(J+4 )+0BSERV(J+5))7440 VAN02260
ZP=(CBSERV (J+6) 42 0*CBSERV(J+7 ) +0BSERV (J+8))/4.0 MANOZ270
D1(I)=XP-YP VANOZ280

IF (ZPeNEeD0e0O) GC TO 210 MANO2290
DS1(1)=0.0 MANOZ300

GO TG 220 : ' MANO23210

210 DS1(I)=ABS(ZP=-YF) VANO2320
220 y=g4g MANO23320
GG TC 290 MANO2340
C************#*****************#****************1****#*******#*#********NAN02350
CXX  SINGLE TRANSPOSITICN-TWO-FAN EALANCE _ **kMANOZZ€Q
Coboksk sk o sk ok o o s e s ok ook ok ook ok ok ok o 38 oh ok ok ok b okok ok ok ook ok koo koK ok ok 3ok ok ok ok ok ok ok ok ok ok Ak ok k Kk kR kMANO2370
330 XP=(CBSERV(J)+2+0%CBSERV(J+1)+CBSERV(J+2)) /440 VAN0O2380
YP=(CBSERV(J+3)+2.0*%CBSERV(J+4)+0BSERV(J45))1/4.0 MAN023S0

ZP= (0BSERV(J+6)+2.0*xCBSERV(J+7)+0BSERV(J+8))1/4.0 MAN02400
DI(I)=(XF-YP)/2.0 . MANO2410
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ZERC(I)=(XP+YP) /2.0 MANG24

IF (ZPeNE«Ge0) GO TO 240 MANO24
DS1(I)=0.0 MANOQ24
GO TC 250 MANO24
240 DS1{I)=ABS(ZP-YP) VANO24
250 J=Jd+S MANQzq
GO TC 290 MANO24
€ ok skl sk s s ok ek ok sk sk ok sk ok ok akok ook sk ohok skl kRl okl R ok ki b kol kokok bk kb kokok Sk MANG 24
Ckxk DOUELE SUEBSTITUTION=CNE FAN EALANCE *HMANQ2S
Coesk ok odok b 3o ook R KR R Kk K AR A AR AR R RRA AR AR R RAAE FRRAHREE A R R LA RRRXMAN 25
2€0 D1(I)=(CBSERV(J)-CESERV(J+1)-0ESERV(J+2)+0BSERV(JI+3)} /2.0 MANO25
DS1(I)=(CBSERV(J)=20%CBSERV(J+1)+3,0%0UBSERV(J+2)-0ESERV(J+3))/2.0VANG2s
DRIFT(I)=(~ OBSERV(J)+GESERV(J+1)-OBSERV(J+2)+GBSERV(J+3))/2.0 MANO2¢
J=J+4 . VANO2S
GO T 290 VANG2s
C**#*******#************************************#**************#********MANOH
C*x DCUELE SUBSTITUTICA~TWC PAN BALANCE *XMANO2S
C ko ook o ok sk ok ook Ak Kk Aok o Aok Aok ok o kol sk KR AR KA 3 R R KR B IOR AR H R F ARk Rk KK MANQ 28
270 XP=(CBSERV(J)+2.0*%CBSERV(J+1)+CBSERV{J+2))/4.0 MANO26
YP=(CBSERV(J+3)42.CHCBSERV(J+4)+0BSERV(J+5))/4,.,0 MANO26
ZP=(CBSERV(J+E)+2+ 0%CBSERV(J+7)4+0BSERV(J+8))/4.0 VANOZE
WP=(CBSERV(J+9)+2.0%CBSERV(J+10)+0BSERV(J+11))/4.0 MANO26
D1I(I)=(XP-YP-2FP4WP)/2.0 MANO26.
DS1(I)=ABS((XP=2e*%YP+3¢*2P-%P)}/2¢0) NANQ2E
DRIFT(I)=(=XP+YP=-2P+WP) /2.0 MANO26!
J=J+12 MANO 26

GC TG 290 MANO2E;
C******************************#********#************#*********#***#****MANM&

C**  DOUBLE TRANSPOSITICN-TWG FAN EALANCE **MANMQ

C sk skokok ok o o Sk sk ok ok i ok ook ok o sk ok skok ok o ok ok o ok ook ok ol ok okl sk ok ok sk ok skl ok Ahokeakskokokokok 3 b 3ok okok kkskk KV ANO2T)

280 XP=(CBSERV(J)+2.0%CBSERV(J+1)+CBSERV(J+42))/4.0
YP=(OBSERV(J+3) +2.0*CBSERV(J+4)+0BSERV(J+5)) /7440
ZP=(CBSERV(J+6) 42 C¥XCBSERV(J+7)+0BSERV(J+8))/4.0
WP=(CBSERV(J+9)42.0*CBSERV(J+10) +OBSERV(J+11))/4,0
D1(I)=(XP-YP=ZP4+WP) /440
DS1(I)=ABS((XP=3e*YP4+34%2F~WP)/240)
ZERC(II=(3.0%XP+YP42P~WP ) /440
DRIFT(I)=(~XP+YP-ZP+WP) /2.0
J=J+12

290 CCNTINUE
Cotok 3okt sk Aok ok ok bk ko skok o bbbk o ok ok ok eakok ok ok skatok 3 ko ok b ek ok bbbk Kok MA

C*%  COMFUTE S(*)/D(S)+A(I)+DRIFT{I),ZERC(I) **VA

KA=1

SUM=0.0

J=0

1=1

1LOBPP=ILCAD(I)
C 3k 3k ok dkook ok ok 3k 3k 5k 3k ok sk ok ok okok sk ok ck ok k *****#******************#*************#********
Ck* CHECK FCR LOAD CHANGES *!
€ ek ok 3 s %k skak 3k sk ok ok ok ok 3k 3k sk sk 3 sk 3 ok ok 3k ok ok ok 3 3k of 35 5k 3k ok 3Kk ke ak 3k sk 3k s o 3k ok sk ok sk ok sk o ok sk ok ok o sk sk ok ok *##******
300 IF (ILCAD(I)«NE.ILCOFP) GC TC 320

IF (DS1(1)+EQeG+0) GC TO 310

SUM=SUM+DS1(1)

DS1(1)=STAR/DS1(1)

4=3a1
310  I=I+1

IF (1.GT<NCBS) GO 7O 330
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GQ YC 300 MANQZ20CO

320 1LODPE=IL0OAD(I) MANOZ010

230 FLTh=J MANG2020

DRAR=SUM/FLTN MANOZ030

FLTASQ=SQRT(FLTN) MANO3040

DSP=STAR/DEAR MANO2050

KB=1-1 MANO3I0E0

DO 260 K=KAgKB MAND2070

SWTFRT{(KI=ABS(DSP} MANOZI080

A(KI=01(K)}*DSP ¥ANOZ0S0

DRIFT(K)=DRIFT(K)*DSP #ANO2100

IF (N&.EQ.0) GO TQ 340 MANOZ110

Gt b seste ek b s skokok st ook s stoolok Sobakok sk akoh stk ok Rl deokokol ok ok ok kool dokoksk sk kak ok Rk kX R L X MANOZ 120

ckx  CHANGE SIGN FOR REVERSED SCALE *%MANGZ1320

CrdoRdsko kAol kR R R R R R R R R R R R R R R Rk AR AR AR R R IR EFFRREXMANOZ 140

A{K)I==1ekA(K]} ¥ANO31S0

DRIFT{K)==1.*DRIFT (K} MANOZ160

340 1IF (ABRS(D1(K}/(DBARXFLTNSC))eblEcDe25) GO TO 350 MANG2170

Cotstok Aok ek sk sk ke stk e sk ateoke o skl ook ok o ok ook oo ok ko ek ok botook ok ko sk kR ok kA kR Rk Kk MANDO 318D

cx+ IF CBSERVED DEFLECTIGN IS GREATER THAN OR EGUAL TO =%MANOZ1S0

Cx* <253SENSITIVITY DEFLECTICN A FLAG IS SET UP **MANOZ200

Coeskok shokok sk o ook sk ookl e ok ok sl ook ob ok o ook A ok ok ko sk sl ook ok ok ok ok kol bk ok kol ob b Rk R Rk MANO 3210

ICTSTRIRI=KFD(14) MANG3Z20

JSTAR=1 MANG32230

GQ TC 3¢COo MANOZ240

350 ICTSTR(KI=KFD{11} MANOZ2SQ
360 CONTINUE MANO3I2E0
IF (IsGToNCBS) €O TO 370 MANOZE270

=0 MANOZZ2EQ0
SUM=0.0 MANO3250

KA=1 MANOZ300

GO TQ 300 _ MANOZ 210
Ci_},t#*************##************w**#*#***#**#*#**#*****%t******##3********MAN03320
C#%  COMFUTE DENSITY ANC COEFFIEIENT OF EXPANSICN OF WEIGHTS HEMANOZ23
C¥%x  BEING TESTED *EMANOZ 240
C¥%  COMFUTE XREST (RESTRAIAT VALUE)} FOR Y(MosN) ®EMANOIISO
C*****##****************#*M&**#m&##*****###*****#*#**##**###***#***#***w:MANO‘EGO
FRTh NXXSIG=0 MANOZ 270
20 280 I=1,NUNKN MANOZ 280

IF (ARSTIN(I)<EGe0.0) GO TO 380 MANOZ3S0
NXXSIG=NXXSIG+1 YANOZ400
3B CONTINUE MANO32410
1F (NXNSIG.LT.2) GC TO 400 MANO 3420

IF (NXXSI1GeGTol) GC TO 400 MANOZ420

DO 390 I=1¢NUNKR MANU2440

IF (ARSTIN(I)<EQ.0e0) GG TC 390 MANO2450
DENSTY(1)= (ANOM(I)40001%THSUMD /VOLSUM MANO3460
COEFEX(:) =SyUMP MANOZ470

CONT INUE MAND2£80

C NSERFPy (410,430} MANO34G0

IGN 430 70 NSEREP YANO2ECQ

& MANO3IS10

420 1o MANO 2520

(AR =1 s NUNKN MANOZE30
T-i;é:il).EQQOOO) GG TO 420 MANG2E40

e LM~TMc“ufffS§VAL(Z)oRHCA*TEMP(I))*ARSTIN(IP MANO3S50
e Tinge L FASCVAL (1)*ARSTIA(Y) MANOZEEQ
MANDZST70
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GO TC 440 MANQzZEg
430 XREST=TMSUM-RHCA*VOLSUM*( 1+ 0+SUMPXTDELT) MANO 28g
C**********************************************#*************#**********NANO:GO

Cxk¥k MULTIPLY TRANSFCSE OF DESIGM MATRIX BY ITSELF AND STORE IN Y **kMANOZ€q
Coteakeob sho ok ok ook sk ok SRk KRR AR ok sk ook ok ok ok ek ok Kook ok KK Rk AR R R KRR AR AR AMANO 262
440 L=0 : MANOZ63
DO 470 IA=1,NUNKN MANOZ €4

DO 460 TAA=19 NUNKAM MANQ 368

L=L+1 MANO26¢
SUM=040 MANOZ67

DO 450 JA=1¢NOES MANOZ€¢
SUM=SUN4DESMAT(TIAAJA)¥DESMAT(IA,JA) MANO3E¢

450 CONTINUE MANO 27
Y{L)=SUM MANO37;

460 CUNT INUVE MANO27;
L=L+2 MANO37:
Y(L=1)=ARSTIN(IA) MANOQ37:
Y(L)=0.0 MANO 27!

MANO 37

470 CONTINUE
C ok % ok ok sk ok ok ok koo kokok sk ok okok ok ok ok ok 3k ok Ak ok K Rk kb Kok sk kkokkok ok dk ok B Rk ok ok ok ak ko dkokk R ok ok Rk okk ok kkkkMANO 3T

C k% SET UP REMAINING ELEMENTS GF MATRIX X **MANO37
€ 3k 3k 2% 3k 3k ok 3k 3k 3% ok 2k ok 3k ofe s ok ok o 3k ook 3 o S e ke ok o % ok Kk ok sk sk ksl ok dkeak ok o kel ok ke skl ok skl dkok dk ek ok B b kK skok ok kK MANQ I 7

IRIN=0 MANOZE
DO 480 I=14NUNKN MANOQZE
L=L+1 MANOZE
Y(L)=ARSTIN(I) MANO3E
IF (ARSTIN(I)+EQeCG+0) GC TO 480 MANO3S
IRIN=1.0 MANO2E
480 CONTINUE MANOZ2E
L=L+2 MANO28

IF (IRINGEQe0) GQ TO 490
Y(L-1)=0.0
GO T0 s0¢

490 Y{L-1)=1.0

soo0 Y(1L)=0.0
Cokeak sk ook e ok 1 okokok ok o ok ok oksk ok ok ok ok ook ok ook ok sk ok ok akeak ook koK oK oK koK ok ok Kk ok 3 b okok kA KKk K MANO

Ck*x COMFUTE X'Y

DO €20 ITAA=1oNUNKAN

L=bL+1

SUM=0.0

DO £10 JA=1sNOBS

SUM=SUM+DESMAT(IAAWJA)*A(JA)
510 CCNTINUE

Y(L)=SUM
520 CONTINUE

Y (L+1)=XREST

Y{L+2)==140
C**********#************#******#*****************************###******:*

Ck¥ CALL MATRIX INVERSICN RCUTINE

Coksiak ok sk ok skok ok ok ok ok Aok ook ok 3 ok ok ok sk okl ok ko A AR Aok ok Aok ok o Rk A Rk kR R R ROk
CALL SPINV (Yo NUNKN+2¢ NUNKN42,IFLAG)

c********#*********************s*#*******************t**********t*****f

Cxx IF MATRIX IS SINGULAR PRINT FIRST TWO PAGES OF SERIES AND

Ck% TERMINATE RUN

Ck* IFLAG=0 INVERSE SUCCESSFUL

CH* IFLAG=4 MATRIX SIAGULAR

C*x IFLAG==1 I-AA(INV) FAILED
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C##********#******#***$#***$$**$***$*$$$*$$*$$*#$**$$****$$$$$*$$$$*$*$#MANO@§60

IF (IFLAG.EQ.0) GG TG 8§30 MANDB170
CALL PRINT2 MANO&120

STAP MANGA1S0
c***$****#*#************$$$#*#*$$$$*#*$***$*****$#**#*#******$$$**$$*$*$MAN04200
c##  COMPUTE DELTA(I)=A(I)-DESWATHBETA(I) *XMANOGZ L0
C********&**ﬁ#ﬁ********#?****#*#****#***********##***#*#*****#$$$$$*$#**MAN04220
630  L=(RUNKN$2 )k (NUNKN413+1 YANOG220
DO S50 I=1.NOBS : MANO4240

LA=L MANO4250
SUM=060 MANG&260

DO £40 J=1 oNUNKR MANO&270
SUM=SUMEDESMATE Jo T )XY {LA) HBANO4280
LA=LA+1 MANO4290

540 CCNTINUE YANO4200
DELTACI)=A(I)~SUM MANO4210

550 CCONTINUE MANO4320
Ckaook o o kRt btk ok sk skokook kb ok otk ok kR ok ok R R Rk R Rk ok ok ok # 3 ARk E kKA MANO 4320
céx CALCULATE CORRECTICN AND VOLUME FOR THIRD OUTPUT PAGE *%MANO4240
Ccx% OF A SERIES *%MANC 4250
ook sk ok sk kokok ok sk ok ok kb koo bk ok g sk okl ok ok kR ok Aokok ok Rk Rk kR A A bk kg ko Rk MANO 4T EQ
LA=L MANQ4Z70

DO 560 I=1¢NUNKN MANO4 380
VOLE{I )= (ANOM{ 1) /DENSTY (I)}4TEMP2( 1) ¥ANO4390
CORRP(I)=Y(LA}+RHCAXVOLP(I} KAN04400
LA=LA+1 MANO4410

560 CONTINUE #ANG&420
3k skabok s ok o 3k ook sl sl e sl oo o ek kool ok ke sk Ak ok ook kokoRak sk Rk kR R K FF R ROk R kR kR R R kR kR kR XMANOLL 20
C#* BEGIN ITERATION AND IVTERATE  UNTIL DIFFERENCE BETWEEN OLEC *%MANO4440
C¥%¥ © AND NEW VALUES ARE LESS THAN .01 STDEEA *%NWANO4 4SO
C¥%  ONLY 10 ITERATICNS ARE ALLOWED EXMANO4BED
Clog shokok e kok o kol o skok ek ol sk ok ook 3 o ok ok sk alesk o ok fok kol skl ko sk ok kol ok S Rk ko b ok kR Rk kX X MANO G470
CHCK=.01%STDEEA MANO4 S ED
ISTCP=0 MANO44S0

57¢  ISWTCH=0 KANC4SCO
LA=L MANO4S10

DO €00 I=1¢NUNKN MANG4520
OBSCOR(I)=Y(LA)}+RFEGA%((ANCM{I)+.001%*CORRP (1)) /DENSTY({I))I*TEMP2(I) MANO4S30
LAzLA+] MANO4540

IF (ISWTCHNE.O) GC TO SSO ¥ANGASS0

[F (SNGL(DARSICRSCICREII=CCRRP (1} })I=CHCK) SC0.5C0.580 MANDASED
[SWICH=1 MANO4S70
<ORRP(1)=CBSCOR(1) MANO4SED
CONTINGUE MANO4SS0
E;x~STCF=ISTGP+1 MANO4E0O

AF (1STCP.GE. ITEND) GO TC 610 MANGC4ELO

1AF (ISKTCH.NE.0) GC TO 570 ¥ANO4620
§§=2;° MANO4E 20

1r 0 I=1¢NUNKN MANO4ESQ
MANO4ESO

i MANOGEED

c'::é:‘:”f ¥ANO4E70
SERP;EQNEPQ**g X MANO4EED
SCVE=(390*STDEEA)**2 MANO4ESO

3 e OXVAREAL )%%2 WANC4700

70 1eq.n MANO4T710
be(x>~::UNK“ MANO&T20
=(ANOM(I)+.001%0FSCOR(I})/DENSTY (I} MANO47 30
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CCMVOP(I)=COMVOL(I)*TEMP2(I) MANO4740

SERROR(1)=(ANOM(1)/WR)*SYSERR MANC4TS(
TRTEMP=TRSQRP*Y (LAY ({ANCH¥(I)/WR)**2)*TRISCR+TRSQVH MANO4T7EQ
IF (TRTEMP) 63016404640 MANGA77¢
630 WRITE (IWo€30) TRTEMP MANG47EQ
GC TC €60 FANO4 TG
640 IF (TRTEMP.GE«0+0) GO TO €50 MANC4 S0
TRTEMP=040 MANO 4810
650 TRISIG(I)=SQRT{TRTEMF) : MANO4E29
660 TOTUN(I)=SERROR(I}4TRISIG(I) MANGag3g
LAZLA+NUNKN+3 : MANO484Y
670  CCNTINLE MANO4&SQ
ACORR=TMSUM MANO4EEQ
CORFRES=0.0 VANC4E70
TMSUM=000 ¥ANO4egg
SERSUM=0.0 MANC48S0
T3516=040 ¥ANO04SDD
DO €S0 I=1,NUNKN MANOAS10
IF (ARSTIN(I).EGs0.0) GO TC 680 MANO4S20
CORRES=CORRES+GESCCR{I)*ARSTIN(I) MANO4930
680 IF (IRSTOU(I)«EQ.0) GO TC 690 . NANO4SAE0
C 3¢ ok e sfesie e sk ok s ok ok ok sk ok ok Sk 3k Sk skeok ok ok ok o sk ke o ok ok skl sk okofeok sk ok ok e skok sk dkok ke sk ok Rk dkok kokkk b bk ok Rk ke kkkkMANQ4S5)
Cx*  COMFUTE MASS FCR NEXT RESTRAINT *KXMANGASED
€ 3k 3% 3%k ok 33k =k ok 2k 3k 3k ok o ok sk ok 3k 3 o S e ok 3 3k e o o dleafe 9 ok o ok sk ok e af ¥ e 3K ok Aok A ok ok ok ok sk kAl kol Kk ok Rk ok kK kK kkAkNANQGSGTO
TMSUM=TMSUNM+0BSCOR(T) MANO4SEQ
690  CCNTINUE MANO4950
VOLSUM=0.0 NANOEOQOC
IROLT=0 MANOE010
NXNSIG=0 MANOS020
DO 700 I=15NUNKN VANOS030
IF (IRSTOULI).EN.0) GO TC 700 NANDENAQ

IROLT=1
VOL SUM=VOLSUME(ANCNV(I)+.0C1*0BSCOR(I) ) /DENSTY(I)
NXNSIG=NXNSIG+1
700 CONTINUE
9% 3k ok sk ok ok 3k o ok a3k ok ok Sk ok 3k ok ok ok 3k 3 ok o ok 3k ok o dkokak Ak 3k ok koo ak ak e ok ak 3l ok ook ok kol ok ko o eokokokakok ok ok sk ok sk ko sk kk kK MANO S
C*kx CALCULATICANS FCR THIRD CUTPUT PAGE OF SERIES *%MANOS
C¥x COMPUTE SYSTEMATIC AND RANDCM ERROR AND TOTAL UNCERTAINTY **XMANOE
C***********************#*****##*#******************#*****#****#****#***MANOS
LINVV=LINVAR+1
DO 710 K=1¢NUNKN
710 ALCCM{K S LINVV)=IRSTOU(K)
DO 770 L=1oLINVYV
CORRSA(L)=0.0
SERSA(L)=0.0
DO 720 K=1oNUNKN
CORRSA(L)=CORRSA(L)+CBSCOR{K)*ALCOM(K,L)
SERSA{L)=ABS(SERSA(L)+SERFOR(K)*ALCOM(K,.L))
720 CCNTINUE )
LA=1
DO 740 I=1 NUNKN
TEMF(I)=0.0
DO 730 J=1,NUNKN
TEMP(I)=TEMP(I)+Y(LA)®ALCCM(JoL)
730 LA=LA+1
740 LA=LA+2
SUM=0.0
SUM2RP=00
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DO 7EQ J=1 NUNKK

SUMZRP=SUM2RP+ANOM {J ) RALCCM{Jol)

760  SUM=SUM+TEMP(J)%ALCCMEIoL)
IF (SUM.GE0o0) GC TC 7€0
SUM=000

760 ~ CONTINUE

SIG2SALL)=SQRT( TRECRPASUMS{ {SUM2RP/UR DI % %2 } *TRISCRETRSQVE)

UNCEA(L)=SERSA(LI+SIGISA(L)
776 CONTINUE

SERSUMSSERSA(LINVV )

T3S1G=SIG35A(LINVV}

MANOGE320
PYANQEZ230
MANQEIAQ
MANOE3EQ
VANQE2EO
MANQOS370
MANGE380
WANQE3SO
MANOE200
MANQOES1O
MANQELZO

C*$$$$$$**$**$**$$****$*$$$$#*%##****#$$$*$**##*#*#**###*$$$$$#ﬂ********HANOSQEG

CH% BEGIN COMPUTATICNS FCR FOLRTH PAGE -- F RATIO AND ¥-TESY

*¥MANQS 443

C**##****$$$**$****$*$**$#*$*###*#*#**********&*##***#$*$$*$$##ﬁ*****$**3AN05450

NDGFR=ARCEBS=NUNKR+1

SUM=000

DO 780 I=1oNOBS

SUMsSUM+DELTA( I )% %2
780 CONTINUE

OBSTD=SGRT(SUM/FLCATI{NDGFR)}

FRATIO=UBSTD**2/STLCEEA%%2
0BCCCK=040

S5UMi=040

V2TAU=0,0

DO 790 I=1¢NUNKN

IF (ACKSTD{(I}eEQeoCh GC TLC 790

0BCCCK=CBCOCK+CESCCREII*ACKSTD(I)

SUM1I=SUMI+ANOMETII%ACKSTD( 1)

VeTAU=V2TAU+ACCVAL (1) *ACKSTD{ L}

7¢0 CONTINUE
LA=1
DO 810 J4=1oNUNKH
TEMF(J}=0,0
DO €800 I=1oNUNKAM

TEMP(J)I=TEMP(JDIH+ACKSTD(I)aYILAD

306 LA=tA+1

810 LA=LA+2

SUM=040

D0 B20 I=1¢NUNKN
SUM=SUNM+TEMP( I ) *ACKSTD{(I)
IF (SUMoGE.0.0) GC TC 830
. SUM=0,0

830 conTinue

82¢

UBSCK=SQRT(STDEBA##24SUM+ {SUN] /WR) *+2% (RANERR/ 3.0 ) k#24VAREALX*2)

IF (0BSCKoAE.0c0) CC TC 840
":T"V'A‘L= 0.0

£0.70 ss0
YAL=(CBCOCK-V2TAU ) /CBSCK

ﬁhvﬁ VALUES FOR FINAL RERCRTY
;eo I=19NUNKN
LIFRNT(1)4EQ.0) GC TC €¢0
‘=.NPRT+1
F:(EQNPRT)=nIDCST(1933
,a(cgNPFT)=AID(ST(2.13
EﬁEBaQPRT)=AIDCST(3913

v 49NPRT)=AxccsT(4er
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¥ANOESEQ
HANGESTC
MANOEGED
MANOS4SO
®ANOGESOO
MANGES1O
MANQES2Q
HMANOSEZ

YANOSE40
MANOESSO
MANOESED
MANGEES7Q
¥ANOSSEQ

-MANGESSO

MANOSEQO
MANQOEELO
MANOESE2G
VANOESE20
MANOSE4Q
HANOSESO
MANOSEED
MANQEETQ
VMANOSEEO
MANQOZSESQ
MANQETOOC
MANOET710
MANOE720
PANQET30
¥ANQET4O
MANOET7SQ
VANQE7€Q
MANQCST770
MANOET7E0
MANQGET7SO

;*******#*********$***ﬁ***********&#**#***#****%***#***#*#********MANOESOQ

£ *%PANOS810
RE Rk ok kol ok ok ok R KRR Rk R Rk R ARk R B R R RR KRR E X NANOSE20

MANOEEZ2Q
MANOEB40
YANQEEEC
MANQEEEOD
MAMOEST70
MANCEEEQ
MANCEEGO



AITEN(S4NPRT)=AIDCET(S,1) MANQEGg
APPMAP=((ANOM(1)}++001%CESCOR(I))I*(140~e0012/DENSTY (1)) )/(1.0~00012MANGSG;

2%(140+4000054%2Ce0)/8e4) VANOSG,
APPMAS (NPRT)I=(APPMAP-ANCM(I1))*1000. ”ANOSSE
TRMASS(NPRT)I=ANOM(I)+4001*%CBSCCR(I) MANOsg‘
UNCERT(NPRT)=4001%TOTUN(I) "ANOEQE
VCLPRT(NPRT)=CCMVCL(I) MANQSy¢
CORREB=((ANUM(1)*QOOI*CBSCUR(I,,*(lnc-oOOIZ/DENSTY(I)))/(I.D—oOOIZNANOSN
2/7840) “ANOEQE
CORRB(NPRT)=(CORREE~ANOM(1))*1000. NANGE%
COEPRT(NPRT)=CCEFEX(I) NANOGM

860 CCNTYINUE . MANOCO(
C***********************************************************************”ANOGM
C*k* SET LP VALUES FOR NEXT SERIES **MANOEW
*%XkMANOEQ¢

CHk% PRINT FCUR PAGES CF OUTPLT FOR ONE SERIES
€ ok o skokook skok ok ok ok ok ok ok okokook okak 3k ok ok skeok ok ok kol skak s sk okokokakok sk okok ok ke sk ke sk ok ok ko ok ok bk bk kR ok kR MAN O 6.0

CALL PRINT2 MANOE0¢
SYSERR=SERSUM MANOEQ]
RANERR=T3SIC : MANOEO(
SUM=040 MANQE0¢
SUM1=0.0 : MANOE1(
D0 870 I=1oNUNKN MANOEL)

' MANOE1:

IF (IRSTOU(I)<EQ.0) GO TG €70

" SUM=SUM+(ANOM(1)+,001%CBSCCR(I))/DENSTY(I) MANOG):
SUM1=SUM1+COEFEX(I)*((ANOM(I)+,001%0BSCOR(I1))/DENSTY(I)) NANQEI(

870  CONTINUE MANOEL!
IF (SUM.EQ.0.0) GC Y6 8a0 MANOEL
SUMF=8SUM1/SUM VMANOEL]

VANOEL]

880  CONTINUE
MANOE]

IF (IRCUT.NE.0) GC TGC 20
IF (NPRTEQ.0) GO TO 10
CALL FINPRT

GG 7TC 10
€ 933k 3k skl 3 3ok 3 ok ok o ook sk sk ok ok 3k ok Ak ak o 3 3k ak ok ok ks 3 ok o ok 3k ook ok sk o ok ok ok ok ok ok ok ok sk ok ok ok sk ok sk ak Kok R bk ok ok sk ok ok K MAN(

C**¥  FORMAT STATEMENT *¥NANOES
sk ok dok ok okok R ook ok kk ok b ok skakok ok bk ok dook ok Rk ok sk o okok ok AR B ook ¥ 3 A kb Fokk K XVANG

890 FORMAT (14F NEG SCRT ARG=E1647) MANO
END

-=-= READ1 SUBPRCGRAM <=~
RD

SUBRCUTINE READ1 4
C***********************##****##*********************##*#***#*#*********Nﬂ

SUBRGUTINE OF THE NATICNAL BUREAU OF STANDARDS MASS CALIERATION *¥R

[of 3 3

Cx* PROGRAM VERSICN CF SEPT.10+1971 WRITTEN BY Re.CeRAYBQLD

C¥k* AND MRSeReNeVARNER .
LEL

Ck* MOCIFIED BY Re Ne VARNER SEPT 1979 )
C***************#*******i*********************************#****#********R
*¥

C#*  SUBROUTINE TO READ DATA CCMMCN TC ALL SERIES
C********#***********************##*************#****#***#***1##******::

C** DIMENSION FCR COMMCN /PRT1/ VARIABLES 3
€ kb ok ook ok o ook oo ook o ook ook ok ok ok ok o o o ok ook sk sk ok ook ok o koo b ok okakokok o o AR R

DIMENSICN E1{(72)+E82(72)+B3(72)+84(72)sBS5(72):86(72)+B7(72)»

2 IDATE(3)
c********::**************************************************a::******:

C*% DIMENSION FOR COMMCN /RAREA/ VARIABLES *
C********##******************#***#**********************************

DIMENSIGN AA(72),AAITENM(S) *
A A AR AR AR Ak ok oo 0 Kbk ok KA R ok ok 3 okkkoh ok ok Kok T

CXx* LABELEC COMMCN
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c***#*******************4**#***1*#****************************#*********RDI00200
COMNCN /PRT1/ B1l.+829B3:84+85,BE+B7sRANERRe SYSERRe TNCMpL 1oL 2L 3oL 4oRD100210

2 1S5oL€o IDATE, IBREST RD10G220
COMMCN /RAREA/ AALAAITEM RD100230
COMMON ZUNITIO/Z IRsIWs IP, IPL,ITMP RD103240
COMNCN /STCP/ FSeFTeFQsFPoFB RD100250

kR Rk ok ko R Rk kKKK Aok ok ok ko KKk ko ok sk sk kK 3 4 KRR Kk R XRD1 002€0
e REAC IK AND SET UP ADMINISTRATIVE DETAILS *%RD10Q270
CH% REAC 8 CARDS IF ALL 8 ARE NCT USED ¢ ADD ELANK CARDS *%*RD1002€0
CHk THESE CARDS ARE SEARCHED FOR THE 1ST NON-BLANK CHARACTER AT *%RD1002S0
CHk AHICH TIME ALL REMAINING CHARACTERS ARE MGVED **RD100300
c#x TO A NEW LOCATICN STARTING IN POSITION 1 *%*xRD100310
csx CARD 1.~ NAME CF CFGANIZATICN **RD100320
c#% CARC 2 — ADDRESS STREET NUMBER AND NAME **RD100330
¢x* CARD 2 - ACDRESS CITY » STATE ZIP CODE *%*RD100340
k% CARD 4 - TYPE OF SEYT (EGe 1-KG TO 1-MG) *%RD1003E0
c#x CARD 5 — SERIAL NUMBER OF SET CF WEIGHTS BEING TESTED *%RD1003€0
¢%% CARC € - DATE CF THE REPCRT *%RD100370
t#% CARD 7 - TEST NUMBER (MAX OF 18 CHARACTERS) **RD1003E0
ckx EXCEPT FOR THE FIRST PRINTEC PAGE CNLY THE *%RD1603S0
~k% FIRST €5 CHARACTERS ARE PRINTED ON OUTPUT *%RD100400
ﬁ*#*****#**************************#************************##1********RD100410
DO 10 K=1e72 RD100420
B1(K)=FB RD1004320
B2(K)=FB ’ RD100440
B3(K)=FB RD1004S0
B4(K)=FB RD1004€0
BS(K)=F8 RD10CC470
B6(K)=FB RD1004EQ

. B7(K)=FB RD1004S0
a0 CCNTINUE RD10OSCO
DO 130 I=1.7 RD10CS10

REAC (IR»140) (AA(L)+L=1,72) RD100S20

DO 20 J=1972 RD100830

IF (AA(J).EQ.FB) GC TO 20 RD100S540

RD10CSS0

RD1COEEOD

RD100570

RD100S€0

RD10CESO

120 K=1¢N RD1006CO
3 3ok e sk ok ok skt o ok ok akok ok ok ook o oo skok skl ok ke ok ok stk ok ok sk kR ok kb sk kk ok ok kK k k%% %RD100610
OVE NCN-ELANK CHARACTERS TO BEGINNING OF FIELD *%RD10CE2C
% 3k ok ok ook o sk ok sk ok ok o b ok sk ok ok ok ok ok ok o sk ok ok skokok Rk ke sk ok ok B ok kR ok bk sk kb ok ok # Ak kk kkk X kRD100€E30
C (30450,60470.80, G05100), I RD10CEAD
RC1006S0

D=AACI) v RD100660
KeNEe4) GO TO 110 RD1C0€70
IRk ok ok ko ok ook o ok ok ok ok ok o ok sk ok ok ok o ok ok ok ok sk o sk ok ok ok ok ok ok sk sk okl ok % B akak kKR ok ¥ RD10 0680
0-SEE IF CARD HAS STCP GN IT s IF IT DCES THEN STOP THE *%xRD10CESO
*CTHERWISE CCNTINUE **RD100700

**********#a&*****i 3k sk a3k sk 2k o 2k 3k sk ok ok ok ok ok dkok sk ok kok skok kokakokokskskk kR ok kk kk %k %k %kRD100G710
1)eEQeFS.AND«B1(2) +EQeFT4AND+B1(3) +EG.FOANDB1(4) EQ.FP) SRD100720
RD1007320
RD100740 .
RD100750
RD1007€0
RD100776
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60 L3=N RD1007gp

B3(K)=AA(JJ) RD1007g
GO 10 110 RD100ggg
70 L&=N RD100g;q
B4(K)=AA(JII) RD1CCezg
GO 1C 11¢ RO10083g
80 L5=N RD10084
B5{K)=AA(JII) RD100gg
GO 10 110 RD100g¢g
90 L6=N RD100g7
BE(K)=AA(JI) RD100gg
GC 10 110 RD1008cy
100 B7(K)=AA(JJ) RD100gqy
110 JJ=JdJI+1 RD100s3p
120  CONTINUE RD1OCSZp
130 CCNTINUE RD10093g
Co % H ok ok ok o ok ook K Sk o ok AR ook o sk Rk R ko kR ARk 3 B KAk ¥ F KK XRD1 00940
C*%x READ RANDOM ERRCR LINMITe SYSTEMATIC ERROR LIMIT AND NOMINAL **RD100g5g
ek TEMFERATURE ALL GCN CMNE CARD FREE FIELD ,FIELDS MUST BE **RD10096¢

Cx* SEPARATED EY A BLANK OR ANY NCN—=NUMERIC CHARACTER EXCEPT FOR **RD100570
Cx* D OR E CR o **RD100580
Cx* *%xRD1009¢
C*%*  WHERE THE MUMBERS NUST BE IN THE FOLLCWING CRDER **RD10100

Cxax RANERR = 3 TIMES RANDCM ERROR IN THE STARTING RESTRAINT IN MG *%RD10101
Cx SYSERR = SYSTEMATIC ERRCR IN THE STARTING RESTRAINT IN NG **R0D10102]
CHk TNCM = NOMINAL TEMPERATURE AT WHICH THE APPARENT MASS **RD10103
Cxk VALUES ARE REPCRTEC IN DEGREES ¢ ‘
Cax 1EREST = STARTING RESTRAINT ID NUMBER
. CH%

C** FOR THE REST OF THE INPLT CARDS FOR EACH SERIES OF WEIGHINGS
Cx%  |.00OK AT COMMENTS CARDS IN SUBROUTINE READ2
(C %% 3 3 sjeaie 3 sk 3¢ 3 3 3 ok o o o 3k 3k 3 ok o 3k ok o a3l k ak 3 3k 3 3k Ok 3 e 3k 3k 3k 3K 2k ok 3k o 3k e Beake k3 ek < o ook ke ok 3k sk ok sk ok ok sk ok sk kakk kRD1 0

CALL REACIT (AAe1AAITEM)

RANERR=AA(1}

SYSERR=AA(2)

TNON=AA(3)

IBREST=INT(AA(4)+.E)

RETURN :
€ 3% Sk 3 %3k % sk ok A 3k ok 2K 3k 3k ok 3k ok 3k ¢ 3k ok 3k 3 3 3k ok 3k ok ok 38 o 3k o e ak e 3k 3k 3k ok Ak 3k ok o 3k ok ok ok sk ak o ok Sk Sk kR Sk ok Xk ¥ ##kokk Ak kk*ROL
C*¥  FORMAT STATEMENT
€ 3k 3k 3k 33k 3k 3 3k k 3 3 3 ok 3k 2k 3 e sk 3 o ook o 3 ot kol ok oh 3 ok 3k 3k ok ok ok ok ok ok YR ke ok ek sk o sk ke sk ok ok ok ok ok sk skeoook 3 Sk ok ok okk s kokkkRC
140 FORMAT (72A1)

END
~=~ REACIT SUBPRCGRAM ~==

SUERCUTINE READIT (Z2sKCLsA)
C ok ok ook o ok ok ok o ook s ok ok okl ok ok ok ok o Ak ok ook A 3ok oo ook ook okeokok ok o ook ok b ok sk ok ok ok ok ko ko b ob kb ok ok R K
Cx%x SUBRCUTINE OF THE NATICNAL BUREAU DF STANDARDS MASS CAL IERATION **
C¥* PROGRAM VERSICN CF SEPT.1041971 WRITTEN BY ReCeRAYEOLD *%
Ck*  AND MRSeFeNeVARNER *4
C**  MCDIFIED BY R. Ne VARNER SEFT 1979
C ok ok ok sk ok %k 3 o 3 of¢ 3k 3 ok 3k ok 3ok I ok ot 3k 3 3k 38 ok ok 9 ok o 3 oF ok o ok 2k **********##***#*******#*#***#***
Cx%  ANSI FGRTRAN SUBROLTINE TC REAC NUMEERS IN ANY FORMAT ANYWHERE
Cx%x ON A CARD (BETWEEN CARD CCLUMNS 'KOL' AND €0, INCLUSIVE).

C¥* IN THIS VERSION OF THE SUBFGUTINEs WHEN KOL = 16¢ CARD CCLUMNS
C** 1 THRCUGH 15 ARE SCANNED TC PICK UP ALPHA-NUMBERIC CATA w+ICH
Cx*  ARE STCRED IN VARIABLE 'A‘',

C**  WRITTEN BY ROY He WAMPLERo STATISTICAL ENGINEERING LABORATCRYs
C**  NATICNAL BUREAU GF STANDARDSs WASHINGTCNy De Co 20234
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¥

VERSICN OF FEBRUARY 8., 1971

*%¥RDT00150

<ok ok 3ok 3 2k ok 3 ok ok ok o Sk e ke ok sk ke ok o ook sk e kok s akodok ko kkok ook ok ok ok B Aok kR ok kR kk sk k Fkokkkkkk Xk *¥ROTO0OLED

o OR R RN

K
Kk
k¥
kx
P
X

NUMEERS TG BE REAC BY THIS RCUTINE SHOULD CBEY THE FOLLOWING
RULES.

(1) BETWEEN ANY TWC NUMBERS THFERE MUST BE A SEPARATOR. THIS
CAN BE CNE OR MCRE BLANK SPACESs A COMMAs ANY LETTER:'EXCEFYT D
OR Es GR ANY CHARACTER EXCEPT A PLUS SIGN, A MINUS SIGNs CR A
DEC IMAL

{2} NUMBERS CAN APPEAR 1IN INTEGER FORM. EXAMPLES ARE

0 €3 =271 +810632 01 24+71,-534,28

(3) NUMBERS CAN EE WRITTEN WwITH A DECIMAL FCINT. EXAMFLES ARE
0s =160 38el =636 «00015 +371.28€

(4) NUMBERS CAN EE WRITTEN WITH AN EXPONENT WHICH MUST BE
PRECEDED BY A D OF Ee (IN THIS ROQUTINE D IS CONSIDERED ECUIVA-~
LENT TC Eo¢ .AND NUMEERS WITH L ARE NCT INTERPRETED TC EBE

DOUBLE PRECISICN NUMEERSe<) EXAMPLES ARE

241E12 26¢1E 12 2.1E+12 241E-12

~201D1Z =210 12 ~Z2+1D+12 ~2.1D0~12

00214E02 o00021ES 2.1E0 2.1E-0

21E12 21E+12 21D-~12 ’

THE LAST THREE EXAMPLES ILLUSTRATE THAT A CECIMAL NEED NCT BE
USED IN CONNECTION WITH THE D CR Eo

**¥RDTO0170
**%RDTOC1E0
*%*RDTGO01S0
**RDT00200
**RDT00210
**¥RDTQ02Z20
**%¥RDT00230
*¥%¥RDTO00Z40
**¥RDTO02E0
*%*RDTO02€0
*%¥RDT00270
**RDT00280
**RDT00260
**RDTO03CO
**%¥RDT00310
*%*XRDTO00320
**RDT00330

*%¥RDTO00340
**RDTOO03E0
*%¥RDTO03€0
*%RDTO00370

**RDTQ0380
*%¥RDT00390

**RDT004CO

Kok ok sk o s o ok ok ok ok ok sk ke o ook 3 ok sk ok Sk 3k ok 3k ok ok ok o sk ook ook R Kok okeok okokokok ok sk ok ok ok B ok ok sk kkok ok 3 b # ok kok ok k ¥ RDT00410

DIMENSICN 2(40)-AC1)sN(EQ)SICICIT(10},T(77)
CUMMCN /DPFDVL/ KFL(18)

COMMCN ZUNITIC/ IFRoIWeIPo IPLe ITMP
EQUIVALENCE (IDIGIT(1).KFC(1))

EQUIVALENCE (IPLUSoKFD(1£))

‘EQUIVALENCE (IVMINUS.KFD(12))

‘EQUIVALENCE ( IDeKFL(17))

‘EQUIVALENCE (IEoKFC(18))

EQUIVALENCE (IDECML,KFD(13))

QUIVALENCE ( IELANKoKFD(11))

ICH FCLLOW THAT ARE MACHINE-CEPENDENT.

1) CCNTAINS THE MACHINE RANGE OF NUMBERS

o. IN THIS CASE 1,E~38 TC 1.E38

%ERO = NUMBER OF UNIQUE FGWERS OF TEN REPRESENTED BY
THE MACHINE RANGE

NUMBER OF PCWERS OF TEN (NEGATIVE AND POSITIVE)

REPRESENTED BY THE MACHINE RANGE

?(1)97(2)9T(3)oT(4)9T(5)0T(6)9T(710T(E)oT(S)oT(lO)oT(ll)o

68)07(69)oT(7O)eT(7l)oT(72)oT(73)9T(74)-T(75)OT(75)'
'2-389105‘37’loE-36‘10E'35910£'34010E’33§1.E‘32)1¢E—31‘
l:Ezgzol.E-zaol.E-zhl.F,—Qs.:.r—'—zs.,.l.F—za.l.s-za.l.l—t-zz.
E_lx. loE-lgo 105‘180105-1701 eE~16+1E-150p1eE—-149 1.5-139
0l-E-lOa1.E—9sloE~8910E—7oloE-691-E-59105—4910E—3v
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RDTO00420
RDT004320
RDTO0440
RDT00450
RDTCC4€0
RDTO00470
RDTOC4EQ
RDTQC490
RDTQCSCO
RDTO0E10

oob Sog sk ook ok ok ok ok ook o ok ok koo ok ok skkok kb ok sk ok ok kdokkoak kR bRk ok 3 A R kk k%R XRDT00520
HE FCLLCWING DINERSIGN STATEMENT AND THE THREE DATA STATEMENTS *%RDT00530

**RDTG0S40
**ROTO0550
*%RDTCOS€0
*%RDTO0570
*%ROT00580
**RDT00SS0
**RDTO0E00

3 ok ok sk ok o o sk o 3ok o ok ook kol ok Aok skook 3ok ok o obsk ik aokok ok kKR K Kk kR X RDTO0€E10

RDTCOE€20

ST (13)0TC14) s T(1S)sT(16)sT(17)sT(18) s T(1S)5sT(20)+T(21),T(22)RDTO0630
fT(24).T(25)uT(26)vT(27)9T(28)9T(29)oT(30)9T(31)oT(32),T(33)RDT00640
1:22397(36191(37).1(33).1(39).Tt40).7(41).1(42).1(43).7(44)notooeso
Ts 2T(47)oT(48)sT(49)0T(S50)eT(51)eT(52)0T(53)+T(E4),T(S5)IRDTO0660
T)oT(58)9T(ES) s T(60) o T(E1)sT(62)9T(63)9TI64)2T(E5),T(E6)IRDTOCETO

RDT00EE€EQ
RDTO0ESO
RDTO0Q7CO0
RDT00710
RDT00720



2 1¢E=2010E=1916910E131sE291¢E391¢E4910ESs10E651¢E7314E8351.E9, loElOROTOO?EQ
3.1.E11.loElZ.11513'1-514'1-515.1.516;1.El?oloElEol.Elge10E20a1.E2190T00740
G351 6E2291eEZ3101eE2401e¢25+1eE2GC 212751202831 eC8S91eE30e1eC31%e IQCJERDTOQ'ISO
Se1eE3391¢E3491eE3501.E3€91.E3791.E38/ RDT007¢q
: DATA IZERQOoIMAX /3Ge77/ RDTO0077¢
G R AR A AR R AR AAA A AR A F A H KRR KRR AR KK FF Ak koA ok 3§ ¥k H kXX XRDT 0078,

CHk% THE DIMENSICNED VARIABLE T IS USED FOR ENTERING POWERS CF TEN **¥RDT007¢gg

. C%k% INTGC THE PRCGRAM, **RDT0080g
{ C¥k¥k 1ZERO 1S THE SUBSCRIFT OF T SUCH THAT T(IZERDO) = 1. (= 1.,E0). *%*RDT 0081
i CkX (ON THE UNIVAC 1108¢ T(IZERC) = T(3S9).) *%¥RDT0082g
o C¥k IMAX IS THE LARGEST SUBSCRIFT CF To *%RDTCCa3g
o Ck* IN THE PROGRAM IT IS ASSUMED THAY (1 + IMAXY/2 = 1ZERQ. THAT **RDT 00849
Cxk* 1Ss WE ASSUME THAT. VALID SINGLE PRECISION NUMBERS RANGE 1A **%RDT00as5g
o Ck*k ABSCLUTE VALUE FRCM 104%%*(1 = IZERO) TG 10e**(IZERC ~ 1)+ CR ARE**RDT00g¢
Ch* EQUAL TC ZERO. **RDTO00E7)
T Ckk NR IS THE COMPUTEFR®S REACING UNITe AND NWw ITS WRITING UNIT. *¥RDT0088¢
3 C**#*************************#ﬁ#******************************##********RDTOQGQO
Ck* CHARACTERS OF INTEREST ARE IN KFD **RCTOCSCO
Ckk THEY wILL EBE CCMPAFRED WITH N **¥RDT00G10

1 Cakskabokadokokok o okofokok ook skl ok ok ok ok ok 3 bk ok ok ok bk kR okok kR ko k k dok kR ok ko Rk k F Rk KR KRK K KRDT00G20 |
€Ak sk o ok ok ok o sk s ok ok ok ok ok ok ae sl 3 3k o Sl ok ok ok sfesk ook ekt sk ook kkok K ok ke kb ok e ok kB d Kk kk ok kR R XRDTO0G2(
Ck*x THE CHARACTERS CN CNE CARC ARE READ IN AN A-FORMAT AND STCRED **RDT0064
L C®k IN N.o *%RDTO0GCE
+ € ok ok sk ok ok ook ok akok ek ook ook ok bk ok sk ok ok ok ok ok skok ok sk akokkookak Sk ek ok sk ok koK kR sk ok kR kR kR ok kR RkROTO09¢
IF (KOLeGEelesANDeKCLLESBO) GO TO 10

CALL ERROR (KOLoAoNhoLLo IWe7)

: RETURN
10 IF (KOL+EG.16) GO TO 20
REAC (IR91010) (N(I)sI=1480)
GO TG 30
20 REAC (IRp1000) (A(I)oI=1,%)4(N(I)sI=164:80) ¢
C*************#*********#***#***#4**************#***#*********#*********RDTOI
C#* ON SOME COMPUTERS THE FORMAT FCR READING A(I) MAY HAVE TC BE **RDTO
. C*%  CHANGEC. **RDTO

€ 2% 3k ok ok ok ook ko ok ok ook s ok sk ok ok e ok ok ok 3 e ok ook 33k ok ok ok ok okok 3k Sk ks ok Kok o ok ok o ok ok o ok ok ok ok ok ok % ok Sk ok Kk kK XRD T 0
Cx APFRCPRIATE VARIABLES ARE INITIALIZED.
© Gk ohokok ok ok ok ook ok ok ok ok okok ook ok ok ok Kok ok 3k 3 3k ok o st ok okok o okok s ok ok ok ok o o Kok Sk ook ok ok ok sk kk ko kRO T
30 IDORE=0 RDT
IEXF=0
I1SIGX=0
K=0
NDE=0
NDEC=0
NODEC=0
NUME=0
NXD 1G=0
S1G=0.
SIGN=0e
. DO 40 1=1,40
. 40 Z(1)=0.
© Gk ok ok ok o ook sk o ok sk ok ok o skl B ok sk sk ok ok ok sk sk sk e oK ko skt ok ok sk Rk KR
Cokxk THE CHARACTERS CN THE CARC ARE EXAMINEO.
, Cx%x  WHEN NUMBERS ARE FCUND TREY ARE STORED IN Z(K).
| Rtk ok sk kKR Kok kot ok ok ok sk o sk ookl oot ok ok ok ok sk ok kR R
s DO €80 I=KCL+80 . 5
P T TR S— T S L L L L L L
- Ck* DETERMINE IF N(I) IS A DIGIT,.
DA NR——— L L L L Ll

*
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IF (N(I)eGEIDIGIT{1) ANDON(IJ)eLEL.IDIGIT(10}) GC TC S20 RDTQ1310
Copsk ot ok skakook ok kol o b skoRak ok b ob ko ook ok ook ook sk R ROk R ARk kR R R S A F R A AR REHXRDTO 1320

Ck% N(I) IS NOT A CIGIT. **RDTO1320
cikx DETERMINE IF N(I) IS A PLUSe MINUS, DECIMALs Do Eg CR BLARK. **RCTOL340
st ok stk e o okok s Aok ok koK ko ok Rk b bk ok b ko Rk Rk R R bk R F kR kkd F  F Ak kkkRRDT 01 3E0
IF (NUMB} 1400509140 RDTOL3€0

50 IF (N(I)=-TIPLUS) 6Ce130s€E0 RCTO1370
60 IF (N{I)=IMINUS) 70:100,79 RDTO12E0
70 IF (N{I)-IDECML) €05S0:80 RDTO01290
80 NDE=0 RDT01400
S1G=0e RDTOL410

GO TO 780 ROT01420

90 NDE=1 RDT01430
GO TC 780 RDTO01440

100 SIG=-1,. : RDTO14S0
110 IF (NDE) 12007800120 ROTO014€0
120 NDE=C RDTO01470
GO TG 780 RDT01480

130 SIG=1l. : RDTO14S¢
G0 TC 1i0 BOTOL18C0

140 IF (IDCRE) 34051509340 RDTO01510
150 IF (NDEC) 250,160,250 "RDTO01S20
160 IF (N(I)-ID) 18051705180 . RDT0158320
170 IDQRE=1 RDTOL1EA4AD
NODEC=1 ROTO1550

G0 TC 780 RDTO1860

180 IF (N{I)-IE) 190¢1705190 RDTOLSTO
190 IF (NCI)=ICECML) Z21C-200.,210 RDOT01580
200 NDEC=1 RDTO1ES0
GO TC 78C RDTO01600

IF (N(1)=-IPLUS) 230,220,230 RDTO1€10
SIG=1. fDT0L €20

G0 TC 850 RDTO21€3¢

IF (N(I)~IMINUS) £50.24C,850 RDTO1640
S1Gz=1, ROTOL1€80

GO TC 850 RDTO1660

IF (N(1)-ID) 27002E05270 RDTOLE70
IDORE=1 ROTOLEEC

GO TC 780 RDTO1&60

IF (N{I)~IE) 280,260,280 ROTO1700

1F (N(I)-IDECML) 30052509300 RDTO1710

DE=1 ROTO1720

T0 870 RDTO1730
(NCI)-IPLUS) 320431003220 RDF 01740

RDTO17€0

Ta 870 RDT0276€0
(NCI)-IMINUS) 87053305 €70 RDTOL1770

1. RDTOL7E&0
\(I)~IDECML) 37003500 370 : ROTO01790

ROT01800

ﬁggéf) B70032604€70 ROTO01€10

ND 8700850,278 ROTCLE2G

CRE-1) 38¢,440,380 ' ROTO1830

A1-IFLUS) 40043900400 RDT01840

¥20 RDTO1850

2 ROTO186€0

1=-IMINyS) 42004100420 ROTO1870Q

RDTO1880
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420 IF (NXDIG) 870+430.,E70 RDTO18¢

430 IF (NDEC) 870s8500E70 RDTO1g¢
440 IF (NXDIG) 87054504870 RDTO1g:
450 IF (N(I1)-IMINUS) 4€0:510,860 RDTO1g;
460 IF (NC(I)-IPLUS) 47094900470 RDTO1g;
"470 1IF (N(I)-IBLANK) 4ECo49Cs 480 RDTO1g.
480  IF (NDEC) 87008500E70 RDTO1g:
490  ISIGX=1 RDTOLG
500 IDCRE=ICORE+1 RDTO1g
Ga TC 780 RDTO1g
510  [STGX==1 RDTO1g
GO TG 500 ROTO29
otk ok ook ok ok ok ook ook ok ook ok o ok ok o ok ok ook o o ok sk ok sk kool ko e skokok ok o ok kbR kR ok ok kb ok kR kRO T 0 2
Cx*x N(I) IS A DIGIT. **¥RDT029
C****************************************************‘******************RDTOZO
520 IF (NUMB) S309T409L530 RDT020
530 IF (IDCRE) 73006504730 RDY020
C***********************************************************************RDTON
C** N(I) IS TFE FIRST CIGIT GF A NUMBER. *%¥RDT020
€ 3 3 o5 ok sk ok ok sk ok ok sk e o ok ok e o 3 ok ok 3 ok ok ok ok 3k o ok ok ok ok ok ok ok ok Ak ok ok kool ok bk ok ok b ik kb sk ok b A Ak kk kK Aok kRDTO 2
540 IF (SI€) 550.,5€0,550 ROTO2(
550  SIGN=S1G ‘ o RDTO024
SIG=0. ) ' RDTOZ1
Ga T0 S70 RDTO21
560 SIGN=1e RDT021
570 IF (NDE) SB0,590,580 RDT02]
580  NOEC=NCE+1 RDTO2]
NDE=0 RDT02)
590 DO €00 L=1410 RDTOZ]
IF (N(I)eNE+IDIGIT(L)} GC TQ 600 RDT0Z]
IN=L=1 RDTOE
GO TO €10 2

600 CCNTINUE
610 ZED=IN

IF (ZED) €2006300620
620 LL=1

GO TC €40
630 LL=¢
640 NUME=1

GO TC 780

C sk sk ko ok ok ok ok ok ak ook ok ok sk ok ok ok ok ok ok ok ook o ok 3k ok o K 3k ke ok ok ok Kok ok ok ok ook ok ok ok oK ok ok of ok ok ok ok ok ok b 3 kR kok kKK
CH* N(1) IS THE J-TF CIGIT OF A NUMBER WHERE J IS GREATER THAN **
C*x* ONE *
C******#**#*****#**********#***4*#*******#**#****#***t***#****i#****#**
650 IF (NCEC) E605€700€69
660  NDEC=NLCEC+1
670 D0 €680 L=14190
IF (N(I)«NE.IDIGIT{(L)) GC TO 680
IN=L-1
GO TG €90
680  CONTINUE
690 FIN=IN )
ZED=10+*ZED+FIN
IF (ZEC) 7000780,7G0
700  LL=tLL+1
IF (LLLT+IZERC) GC TO 780
IF (LLeEGeIZERO) GC TG 710
GO TC 720
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710 CALL ERROR (KOLoAsNoLLo IWel)
GO 70 780

720 CALL ERROR (KOL sAsNetLLoeIWe2)
GO TO $S0

RDT02470
RDTO02480
RDT024S0
RDT02€00

c**#**#*****************4****## gk gk bk ko h A HEBEARRFRFRAFFEXFERRRRRDT 02510
c#%x  N{I) 1S AN EXPCNENTIAL DIEIT. **RDT02520
c*###*****#*#***#*******#*#******#****************************#*****#***RDTQ2530
730 IF (IDCRE-1) 7504740,750

RDTQ2€40

740 ISIGX=1 RUTUZEEQ
750 DO 760 L=1,10 RCTO2E€0
IF (N(I)NE.IDIGIT(L)) GO TO 760 RDTQZE7Q
IN=L-1 RDT025€0

6o Tc 770 RDTO25%0

760 CCNTINUE RDTO2€00
770  1EXF=10¥IEXP+IN RDT02610
NXCIG=NXDIG+} RCT02620

GO To 780 RDTO0ZEZ0

CHAR otk ok stk ok ook ok stk ok ok sk okok ok oKk o ok ko ok sk Kok Rk R KRR KR KRR R AR R RA kI R ARk KAk KRDT G264 0
C#% DETERMINE IF THE LAST COLUMN OF THE CARD HAS BEEN REACHEC. . **RDTOZESO
Ckoh ok skok Aok ok ke sk ook sk ok ok 3 KR ok ok ook ok ok Rk Aok ok KRk ok Aok ok ko kR koK K F ok k kK kA *kRDT 02660
780 IF (I-E0) S8037S0,790 RDT02€70
ks s ke ok ok ook sl ok ok ok ok e ok o ook ok oK 3k ok ok ok ok Aok Kok ok sk Rk ok kK oKk Kok bk kk d ¥ kokokk kkk kRDTO2680
Ck%  LAST CCLUMN HAS BEEN REACHEC. **%RDTO0Z€SQ
¢t END-GF~CARD ROUTINE IS NCW EXECUTED. *%ROT02700

Caok ok sk dok koo skookafeskokok ko b kb bk ok 3 b o sk dkokokkak koo kokokak ok ok ok ok Rk kokkokokok ko kk Rk kK XRDT02710
790 IF (IDCRE) 830+£00,830

RDTO0Z720
800 IF (NUMB) 820+,810,820 RDT02730
810 SIG=0e RDT02740
T NDE=0 ROTO02750

GO TC <80 RDTO027€0
1F (NDEC) B870.8504+€70 RDT02770
IF (NXCIG) 870¢E40¢E70 ‘RDT02780

1F (NDEC) 870+850+£70 RDT027S0
Rdokokok ok ok ok ok ko R ok o R R R o 3R skok ok 8 3 ok ok ok sk ook skl ook ok skokokok ok koK Kok kb kkkkk k¥ ¥RDT 02800

K=T+ NUMBER (WFICH APPEARED IN INTEGER FCORM} IS STQORED AS *%¥ROTO0ZE10
(K)o,

*%RDT02820
ok koo hokok ok ko ok Ak ok R kAR R A kkkakok ks k ko k Rk kR kk kR d A kAR kR A ARDTO2830
=K+ RDTO02840

EF (ZEC) BEO0o96Ce8ED RDTO028E0

14 K)=SIGN*ZED RDTC28¢€90

_To s70 _ RDTO02€70
***********************#* 3 3k ok o 3k ok dkak ok ok ok ok ok ok kb ko dkokak ok ok kk ok %k kskkk kkkk kRDTO02880

wﬁ NUMBER (WHICH APPEARED IN NON-INTEGER FORM) IS STOREC AS *%RDTOC28E%0
L]

‘ **¥RDT02900
ook ok ok ook skl ook ok ok s ok o ok ok ok ok ok ok o ok ook ok sk ok sk ok sk okok sk skok ke ok ok o o kkok Kk Kk X RDT 02510
1 RDY02520
NCECH+NGDEC RDT02930
ZED) 8B0,960,8E0 RDT02540
+ISIGX* IEXP~NCEC+1 RDT02650
*GTe(1-1ZERO) s ANDoKK.LT.IZERG) GO TO 930 RDT029€0
“eLT4(1-1ZERC)) GC TC €50 RDT02S70

X Eg.(l-IZERO)) GO TC 900 RDT02980
*EQ.1ZCRCY GC ¥U w10 RDT02990
ST.1ZERC) Gc TO 920 RDT02000

OR (KOLoAeNsLLoIWoe3) _ RDTO03010

gg « ' RDT032020

30 OLsAsnsllLsIWea) RDOTOZ2020
RDT02040
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210 CALL ERROR (KOL sAsNsLL +IWS) RDTO3y

G0 T0O S30 RDTOY
920 CALL ERRCR (KOLoAgNhelLlsIWoE) ROTo
. GO TC 630 RDTO:z
930 M=KK~-LL+IZERQ RDTC3

IF (MeLEeOoeOReMeGTeIMAX) GG TO 940 ROTOz

Z(K)=SIGAN*ZED*T{(M) RDYO3

GOo TC 9790 RDTG:
940 M=1Z2ERC~LL ROTO3

IF (MoNE.O) GC.TO S50 RDTYOz
C***************************#************************!********#*********RDTQE
C %% M IS EQUAL TC ZERC (SPECIAL CASE) **%RDTC3
€ o ko skokok sk ok sk ok sok ookl ok Aok ok ook ok ok ok ok ohok o sk kR Ok K kK ok ik R R bRk ok bk skl okak %k kb k k¥ kR kX RDT 03

M=M+1 RDTQ:

ZEC=ZED*T(M) RDTO:

M=KK+IZERQ~1 RDTO:

Z(K)=SIGN*ZED*T(M) RDTO:

GC TC S70 RDTO:
3ok e ok s ok o ok ok Sk sk kel ok ok ok 3k ok ok ak 3 3k dkeook ok ok ok ok kakak skoksk Aok ok ok okk ok ok kkk Rk ok ok kk k¥ B kokokkokkkkRRDTO:
THKk M IS NCT EGUAL TG 2€R0C **RDTO0:
C 3% e 3 3k oo s st ook o s sk ok e ke 3l e ook o bk b ok sk el ok o ook ok o skl ok ke skl sk edkeok sk sk sk ok shok ksl skaiok o b ok kk ok k kkk R RD T
g5¢ ZELC=ZEC*T(M) RDTO!

M=KK+IZERO ' : RDTO.

Z(KI=SIGAKZED*T(M) RDTO.
- GO TC S70 RDTO:
Q€0 2{(K)=0. RDTO.
3tk s e skesk sk o ok ok e s ok skole ok ok ok d e ofe o kol 33k 3k ok o 9 3k ok ok ok o o ook ok ok s ake kol 3 ok ko ik sk skokok ookakok sk sk ok ok kok kX RDT O
Ck*% APPROFRIATE VARIABLES ARE RE-INITIALIZED. *%RDTO
€ 3% 3y skeske o sk st ok ke sk sk ok sk s ok ok ook o ok gk ok ok oKk ook 3k 3 3k 3 2 ok sk ko ok o ol o s sk skeok ke kool ook sk dkok ok ok of kR ksk ok Rk k kRDTO
970 IDORE=0 ‘ RDTO

IEXF=0 RDTQ

ISIGX=0 RDW

KK=0 /

LL=0

M=0

NDEC=0

NOCEC=0

NUME=0

NXDICG=0

SIGAN=0.
980 CCNTINUE

RETURN
990 KK=0

LL=0

M=0

RETURN '
€ ks st sk skok s okt ok ol ok ok skok ko ok ok o 6 o o 3k 3030 ok ok o ok ok sk ok sk ook ok s ook o ok skl ok 3ok Rk ok ok ok kR KKK

Ck¥k FCRMAT STATEMENTS.
C****************************#*#**#*#****************#********##******
1000 FORMAT (SAZ,65A1)
1010 FORMAT (80A1)

END
~== ERROR SUEPRGCRAM ===

SUBROUTINE ERROR (KOLsAsNhsLL s I®,KEY)
C***#****************#**#****#*1***##**************#******#**#*#***

Cakex SUBROUTINE OF THE NATICNAL BUREAU OF STANDARDS MASS CALIEFSTI
Cok¥x PROGRAY VERSICN CF SEPT410,1971 WRITTEN BY FoCeRAYEOL
C¥% AND MRSsReNeVARNER
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CH* MOCIFIED BY Re Ne VARNER SEPT 1279 #%ERRQO0ED
c**$*****#***********#**************************#*************##********ERROOO?O
Cx* SUBROUTINE OF THE DIAGNCSTIC OUTPUT FOR READIT SUBRCUTINE **ERRCCOEC

C**#********************##*******#***********#**t******#******##********ERROOOQO
DIMENRSTICN A{1).NIL1)

ERRGG160

GO TO (1092093094 C5S09 €Cop70)e KEY ERROO110

10 WRITE (Iwo100) LL ERROOL120

IF (KCL=16) 90¢80,5C ERRO0130

20 WRITE (TW.110) 1L ERROOL A0

1F (XOL-1€) 90980950 ERROO1S0

30 WRITE (IWo1201} ERROOQO1€QC

IF (KOL-1€) S0,E0,€0 ERROGC170

40 WRITE (TuWe130}) ERROO1 80

iIF (KOL-=1€) 90,E0:S0 ERRCQ1S0

50 WRITE (IW,140) ERRO0200

1F (KOL—=16) 90080060 ERROQ210

60 WRITE (IWo150) ERR00220

IF (KOL-16) S0+:804+<0 ERRO0230

70 WRITE (1w,160) KCL ERRQ0240

. RETURN ERROQG2EQ

‘80 WRITE (Iwo180) ’ ERROO2E0

WRITE (IWs170) (ACI)eI=1+E)0(N(I)eI=16+80) ERRQOO270C

RETURN . ERROQC2E0

90 WRITE (IWo180) ERR002S0
WRITE (IWe190) (N(I)eI=1+.E0) ERRGOZ200

. RETURN ERROO0Z10

ook b ok ok ook ok ok g ok ok ook ok kool 3 sk ko ok ook 3ok ob ok sk ok kol dlokokokak ckakok sk akok kb okok ok b ok ok ok sk B R R R okkk kxR RERR00320
;. FORMAT STATEMENTS *%ERROQ32

e ok o ok sk ok sk ok ok ok ok o ok o okook sk sk ok 3% ok sk okl sk shokak sk kol kokakok ok skok kb ok k ok kM k kR ok sk Bk d Rk kkk kX ERROG 340
1000 FORMNAT (25HO%%%*%% DIAGNCSTIC k¥k%%k%/1X, ERROO23E0
2 64FF%x%x%k%x THE NUMBER OF SIGNIFICANT DIGITS IN A NUMBER HAS REACHEERROO03€0

3D 9 I3c042He THIS MAY PRUCDUCE GVERFLCW CR UNDERFLCW.) ERRO0370
;FQRMAT 200 kkkkk ERROR kdkkk /11X, ERROGO0O280

2 64F%x%¥%%%x THE NUMBER OF SIGNIFICANT DIGITS IN A NUMBER HAS REACHEERR0G3S0

. 9 I3943He THIS WILL FRCCUCE CVERFLOW OR UNDERFLCWe) ERR00400
E@ FORMAT (87HO*%%%% ERRCR *#%%%% NUMBER IS TOO SMALL IN ABSOLUTE VERR00410
. LUE AND WIlLL PRCCLCE UNDFRFLOW.) ERR00420G
e RMAT (87HO%%%%% DIAGNCSTIC *%*%%¥% NUMBER IS SMALL IN ABSOLUTE ERRC0430
%5 LUE AND MAY PROCUCE UNCERFLOW.) ERRGO44C

J RMAT (86HO*%%%% DIAGNCSTIC *%%*%* NUMBER IS LARGE IN ABSGLUTE ERR004S50

ﬁﬁ UE AND MAY FRCCUCE CVERFLGWe) ERRO04€E0
MAT (86HO*%%*%x ERRCR #%*%%% NUMBER IS TOO LARGE IN AESCLUTE VERR0G47C

E AND WILL PRCCUCE CVERFLGWe) ERROO04E&Q

AT (44HO*%x%% ERRCR %*%%*% THE VALUE CF *KOL® IS 9 1€ ERR004S0

“AND THIS VALUE IS5 INVALIDe/1Xs ERROCOECO

KOL MUST BE GREATER THAN O AND MUST NOT EXCEED £0,) ERROCS10

(1H ,5a3Z,6581) ERRQOO0S20

T (72H THIS CCCURRED IN CCNNECTION WITH READING THE CATA ON TERR00£20
LLCWING CARC) ERR00540

T (1H ,8041) ERROOSS

3 ERRQQOSEQ
SUBFRCGRAM ~—-

NE PRINTI PR100010
Bk ok o ook ok o sk koo ok ook ok ok ok KRRk kR ok R Rk R R R d R Rk Rk Rk X PR100020

NsEOF THE NATICNAL BUREAU OF STANDARDS MASS CALIERATION %*PR1000Z0
RSICN CF SEPT. 10,1571 WRITTEN BY ReCeRAYECLD *%PR100040
éN‘VARNEF *%¥BR1000S0

Re Ne VARNER SEPT 1979 **¥PR1000€0

115



(C sk sk 2k ok 3k s o o 3k ok ok ok ok ek e sk o e obe ok seok ok ok 3k ok o 3k ok ok ksl ok ok Ak okak ok kool ok okok kdoksk ok ok b d kb kkokkkkPR100Q

Cx% SUBRCUTINE TA PRINT TITLE FAGE  1/12/70 **PR10Qg
C********#****#**************#*#*3*******************#*******1*##*******PRIOOO
C*% DIMENSICN FCR COMMCN /PRT1/ VARIABLES **¥PR10Q]
C***********#***********#************************************##1********PR1001

_DIMENSICN B1(72)+.B2(72)+83(72)3+84(72)+BS5(72),86(72)+.87({72), PR100}

2 IDATE(3) PR1001
C**#******#*##*****************#**************#*************************PR1001
Ck*  LABELEC COMMOCN *%PR100)

€ 2k 3k 2 b sk s ook ok 3ok Sk e ek sk akeoke e ke ol e ok sk ok ok ok ok sk ok ek skookoskskok skokok ok sk okok ok b okok R Rk ¥ bk Rk kkk kPRI Q Qg
COMMON /PRT1/ BleB2¢E39B4¢BEsBE9yB79oRANERRo SYSERRo TNCGMoL 19L2eL39L 49PR10YQ)

2 LSoLECIDATEs IEREST . PRL00]
COMMCN /PRT2/ IPACENOSERLIPCCT : PR10C]
COMMON ZUNITIO/ IReIWsIPIPL,ITMP PR100;
WRITE (IwWo&0) PR100;
WRITE (IWsS0) (B1(K)sK=1sL1) PR1CO;

WRITE (IWe90) (B2(K)eK=1ot2) FR100;
WRITE (IW0o90) (B3(K)oK=1,oL3) PR100;
WRITE (IWe50) (EBA(K) K=1,L4) PR100;
WRITE (IWs90) (B5(K)eK=1pLE) PR100;
WRITE {(IWoG0) (B6(K)eK=14LE)D PR100;
WRITE (IWs100) (B7(K)K=1,18) PR100
DO 70 I=1o6 PR10¢
IPAGE=IPAGE+1 PR100
WRITE (IWs110) (B1(K).K=14€65),IPAGE PR10¢
WRITE (IW.120) (B2(K)eK=1pL2) PR100
WRITE (IWe120) (BI(K)eK=1,L3) FR100
WRITE (IWo130) (BT(K)eK=1s1€) PR10Y
GO TO (10,20+30,40,50s 60)s IPAGE PR100

10 CALL TEXT1 PR10Q
GO YO 70 PR10(

20 CALL TEXT2 PR10¢
GO TO 70 ) pmg

30 CALL TEXT3 0
G0 TC 70

40 CALL TEXTa
Go TC 70

50 CALL TEXTS
GO TC 7¢

&0 CALL TEXTe

70 CONTINUE
RETURN

C******************#*#*#*****t##*********************1********##********
C¥k  FORMNAT STATEMENTS *
C***********************#****#i#*##************#*#************#********
80 FORMAT (1H1945X92EFUs So DEPARTMENY GF COMMERCE/46Xs
2 28FNATICNAL BUREAL GF STANDARDS/45Xs
3 31-NATIONAL ENGINEERING LAECRATORY/48X+22FWASHINGTCNy CeCo
47771777227 7777755%11HR E P O R T/55Xe 3HO F/S51Xe
5 22KHM A S S VALUEES/)
90 FORNAT (43X,72A1)
100  FORMAY (////7/7/////7726%c L 1HTEST NUMBERs 2Xs 18A1//7/60Xs
2 17FFOR THE DIRECTCRe////€E0X,22HGe Eo MATTINGLY, CHIEF/60Xs
3 26FFLUIC ENGINEERING DIVISICN/60X,
4 33IHCENTER FOR MECHANICAL ENGINEERING/62X9
5 22FAND FRCCESS TECHNOLCGY/60X, :
6 31FNATICNAL ENGINEERING LABCRATORY)
110 FORMAT (1H1465A194HPAGE, I3}

202
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120 FORMAT (1X,72A1) PR100E€EEC

130 FORMAT (1Xo13HTEST NUMBER o18A1) PR100EED
END PR10Q€E70
ww= TEXT1 SUEPROCGCRAM =-~-— .
SUBRCUTINE TEXT1 - TX100010

sk ok ko s o e sk oo s oot ok Sokok ok ¥ % b sk koo ok sk kot ol ok ok ok bk K Bk Aok kR Ak K TX 100020
¢k SUBROUTINE OF THE NATICNAL BUREAU OF STANDARDS MASS CALIERATION *%TX1C003C

% PROGRAM VERSIEN CF SEPTe 1091671 WRITTEN BY ReC.RAYECLD **¥TX100C40
CHk AND MRSeFRsNsVARNER *%¥TX100050
cxx MCDIFIED BY Rs. No VARNER SEPT 1979 %% TX10C0€0
ok ik ok ok ok KoKk ok ok ok ok K koK Ak Rk kR KK KRR B AR KA IR R SRR F AR AR AR H Ak XX TX100070
COMMNCN/UNITIO/1Rs 1o 1P IPL, ITMF TX10C0€ED
WRITE (I¥o10) TX10C0S0
WRITE (IwWs20) TX100100
WRITE (IWe30) TX100110
WRITE (IWo40) . TX100120
WRITE (IWo50) TX100120
WRITE (IWo60) TX100140
WRITE (1IWe70) TX100150
WRITE (IwW.80) TX1001€0
WRITE (IWoS0) TX100170
WRITE (IWe100) TX1001€0
WRITE (IWo110) TX100150
RETURN TX100200
€ seleskok ook o 3k kel sk ok s sie koo e sk aleste o ok ook ok 3k o sk ok o ok sk ok ek ook sk skok sk skokokok sk sk akokok Rk ok k B Rk kR kkk kX TX100210
e FORNAT STATEMENTS *%xTX100220
4G skskokokak ok skok ok Sk okok e ok o ook ok o o3k skooke sk s ok o 3 okeok o ook ok ok akakok ok ok ok b sk kokokok h ko k bk kkk %k kTX100230
| FORMAT (/) TX100240
& FORMAT (1Xo36H INTRCDUCTION TX100250
236H WEICH RELYe DIRECYLY CR INDIRECT~/ TX1002€0
31Xy 3€H ® TX100270
436H LYy ON MASS MEASUREMENTS TG/ TX100280
51X 3€H THIS DOCUMENT IS A COMPREHEN- TX100250
636H ACCOMFLISH A WIDE VARIETY oF/ TX100300

T1X,3E€HSIVE REPCRT CCVERING THE SEQUENCE o TX100310
B36H ENDEAVORS. IN CRCER FOR THIS/ TX100320
’1Xo 3EHCF OPERATIONS USED TO ASSIGN MASS ¥X108330
6H SYSTEM TG FUNCTICN FROPERLY¢ ) TX100340
ORMAT (1Xe¢36HVALUES TO THE WEIGHTS IDENTIFIED TX106350
6H EVERYONE WHC MAKES MEASUREMENTS/ TX1003€0
X+ 3IEHABOVE IT INCLUDES A COMPLETE o TX100370
H MULST BE ABLE TG VERIFY THAT HIS/ TX1003€0
9 3EHDESCRIPTICN CF TFE MEASUREMENT TX100350
MEASUREMENT PROCESS PRODUCES/ TX1004C0O
SCHMETHCDS AND PRGCEDURES WFICH WERE o TX100410
CCNSISTENT RESULTS WHICH ARE/ TX100420
HUSEDs ALL CF THE DATAs AND THE TXi100420
CCNPATIBLE WITH IS PARTICULAR) TX100440
T (1X,36HANALYSIS GF THIS DATA. THE o TX100450
éHﬁeutnsmsNrs. THE WEIGHTS COVERED/ TX1004€0
"RESULTS ARE PRESENTEC IN SEVERAL TX100470
:0;:13 REPORTy TOGETHER WITH THE/ TX1004€0
v S ASSIGNED MASS VALUESe o TX100450
SSIGNED  VALLES ANC THE APPRO-/ TX100500

li:EACENENT VOLUMES, COEFFICIENTS ¢ TX100510

ihE UNCERTAINTIES FOR  THESE/ Tx1c0€20
1UESXPAN$ICN' UNCERTAINTLIESs TO~ TX100€20
* PROVIDE 1IN PART A BASIS) TX100£40
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FORMAYT (1Xo36HCETHER WITH THE SUMMED VALUES FOR

236H FCR CONSISTENT MEASUREMENTS WITHIN/
31X, 2EHLINEAR COMEINATICNS OF THE WEIGHTS
436H THIS SYSTEM CF RELATEC MEASUREMENT/
51X 26FIN EACH DECADE ARE PRESENTED AT
63EH PROCESSES. 7/
7iXes 3EHTHE END CF TFE APPRCFRIATE SERIES,
B36H ) V4
91X IEHTHIS INFGRMATICN SHCULD BE USEFUL
*36H AFPROPRI2TE CFARACTERIZATION)

FORMAT (1Xe¢36HTO THOSE W®HC MUST ASSIGN MASS

23€¢H GF ANY NMEASUREMENT PRCCESS 1S/
21Xy JEHVALUES TG OBJECTS GTHER THAN
436H FUNDAMENTAL T7TC VERIFYING THAT/
51 X9 3EHWEIGHTS FCR CCNVENIENCE, THE
636H RESULTS ARE CONSISTENT WITH THE/
71Xo 3EHVALUES AND UNCERTAINTIESy TOGETHER
836H END REQUIREMENT WITF RESPECT TO/
91Xe 2EHWITH GTHER AFPROPRIATE DATA AND
*¥36H CCRRECTNESS AND ECCNOMY OF TFE)

[

FORMAT (1X,36HCOMMENTS ARE ALSC SUMMARIZED 1IN

236H MEASUREMENT EFFORYe WITHOUT THIS/
31Xp3EHTABLES I AND I1 AT THE END OF THE
436H INFORMATIONs = THE EENEFITS aF/s
51X ZEHREPORT CERTAIN  INTERMEDIATE
636H CUWNERSHIP CF THESE WEIGHTS MAY BE/
T1Xs3EHPAGES ARE SUMMARIES OF STATISTICAL
836H CCMPLETELY ILLUSORYe THE ASSIGNED/
91 Xo 3EHDATA WHICH RELATE 7TC THE MASS
*36H UNCERTAINTIES IN TFIS REPORT ARE)

FORVAT (1Xo3EHMEASUREMENT PROCESS USED TC

236H DESCRIPTIVE CF CUR NMASS MEASURE-/
31X IEFPERFCRM THIS WORKe THESE PAGES
436H MENT PROCESSe. EFFECTIVENESS CF/
S51Xo 3ERFAVE BEEN LEFT IN THE REPORT YO
636H THE TRANSFER CF THE UNIY FROM ONE/
71X ZEHRETAIN CONTINLITY. CCP1ES aF
836H FACILITY TC ANOTHER SHOULD BE/
91 X9 FEHTHESE PAGES BECONE PART OF A
*36H VERIFIED BY AN INDEFENDENY TEST.)

FORMAT (1Xe36HCOLLECTICN CF SETATISTICAL

236H IT IS PRESUMED THAT THESE WEIGHTS/
31Xs ZEKWHICH REFLECTS THE MEASUREMENT
436H WILL EE USED IN A SINILARLY WELL=-/
51Xo IEHFRCCESS PERFCRMANCE OVER A PERIOCD
636H CHARACTERIZED MEASUREMENT PROCESS/
71Xo 2EHCF TIME. SUCH - A CCLLECTION HAS
836H SC THAT THE STATISTICAL PARAMETERS/
91 Xy 3IEHBEEN USED TC ESTABLISH THE CONTRCL
*3€H QF BCLTH PROCESSES CAN BE COMBINED)
FORMAT (I1X,36HLIMITS FCR ACCEPTING THE

236H TC PROVIDE A REALISTIC ESTIMATE OF/
21X, 2ERCF THIS MEASUREMENT . THESE COL~-
436H THE UNCERTAINTY OF T+E MASS UNIT/
S1Xe 3EHLECTIONS ARE CPEN FCR INSPECTION
636H AS ACTUALLY REALIZED 1IN ANOTHER/
71X 93€EHAT CUR FACILITY,

836+ FACILITY. A COMPREFENSIVE SERVICE/
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TX100
TX100
TX100
TX100
TX100
TX100
TX10¢
TX10¢
TX10¢
TX10¢
TX10¢
TX10¢
TX10¢
TX10:
TX101
TX10
TX14Q
TX10
TX1¢
TX10
TX10
TX10
TX10
TX10
TX10
TX14Q
TX10
TXI1C
TX1C
TXI(
X1
TX1H
TXI(
XL
TX1{



g1 Xe 3€H ® TX101130

#36H DIRECTED TCWARD THE EVALUATION OF) TX1011540
110  FORMAT (1Xs36K  THE MASS MEASUREMENT SYSTEM ° TX101150
236H A PARTICULAR  MASS MEASUREMENT/ TX1011€0
31X 2EH . TX101179
436H PROCESS IS AVAILABLE THRCUGH THE/ TX1011E¢
51X 2EH THE MASS MEASUREMENT SYSTEM TX101160
636H MASS MEASUREMENT ASSURANCE PROGRAM/ TX101200
71X 2EHWITHIN THIS CCUNTRY CGNSISTS OF TX101210
836H OF THE  NATIGNAL  BUREAU OF/ TX101220
01X .2€EHALL OF THE MEASUREMENT PROCESSES o TX1612320
#36H STANDARDSS ) TX101240
END - TX101280

.- TEXT2 SUBPROGRAM =--—-
SUBROUTINE TEXT2 TX200010

u**#*********#****#**************#******************#******************TXZOOOZO
Chk SUBROUTINE OF THE MNATIONAL BUREAU OF STANDARDS MASS CALIERATION **TX200020

Ck* PROGRAM VERSICN CF SEPTe 1051571 WRITTEN BY ReCeRAYECLD *%kTX20C040
Cx* AND MRSoReNeVARNER *%TX2000E0
[d 2] MODIFIED BY Re Ne VARNER SERT 1979 *%*TX2000€0
UW******#**********************##**************##***#*******#*#********TXZOOO70
COMMON/ZUNITIO/IRe IWe IPo IPLe ITMP TX20C0080
WRITE (Iwe10) TX2000%0
WRITE (IW.20) TX200100
WRITE (IWe30) TX2Q00110
WRITE (IuWe40) TX200120
WRITE (IWeS0) TX200130
WRITE (IWe60) TX200140
WRITE {IWo 73} TX200180
WRITE (IWo80) TX200160
WRITE (IWoS0) TX200170
WRITE (IWo100) TX2001€0
WRITE (Iwe110) TX2001S0
RETURN TX200200

% 3 3k sk ok ok ok 3k sk ok ok sk 3k sk ook 2k 2ok SRk ok ok ok o ok % sk ok sk ok ok o ok ok ok ok okok ok sk sk ok ok ok sk ok ok ok dk ook ok b b bk kok k k% Rk TX200210
QRMAT STATEMENTS *%TX200220
8 s 8 b b s sfe s ke o ook af sk o e o o ko e sfe o ot ok obe o sk s s ok stesbeobe s ofe ok s ook o sk sk sk kst b kb shobe e ¥ F ok ¥ F ok k ¥k ¥ ¥ TX200230
DRNAT (/) TX2¢cCza0
RMAT (1Xo36H WE IGHING DESIGN ® TX2002E50

STANDARD IS MEASURED WITH EACH/ TX2002€0
s 36H

v TX200270
H  TEST OF UNKNCWNS AND THE COLLEC-/ : TX2002€&0
CNLY ODIFFERENCES IN MASS CAN o TX200250
TICN OF VALUES CVER TIME 1S USED/ TX20032C0
AHEE MEASURED » THERCFCRC THE MASS v TX200310
TC EVALUATE THE PERFCRMANCE OF THE/ TX200220
HVALUES FCR THE 'UNKNCWN® WEIGHTS TX20033
EASUREMENT PROCESSe ) TX200240
(1Xs36MMUST OC DETERMINED [sh COMPARISON » TX2003€0
Vs TX2C02€0
WITH  QTHER WEIGHTS WFICH HAVE o TX200370
IN THE CASE ©OF TRE SERIES/ TX200380
CCERPTED MASS VALUESe THE v TX200350
‘::NO;NSLUDES THE KNGWN STAND-/ ' TX200400
A N®  WEIGHTS TCGETHER WITH o TX200410
‘ECKHE ACCEPYTED VALUES OF THESE/ TX2060420
NDAR STANDARDS'; ARE GRCUPED AND 9 TX200430
SOARDS SERVE AS A RESTRAINT ON) TX200440
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FORMAT (1Xo3EHINTERCOMFAREC ACCORDING 7@ THE

236H TFHE SCOLUTICN OF YHE EQUATIONS FOR/
21X,3EHCESICN SCHEOULE GIVEN AT THE BE-
436H THE VALUES OF ALL CF THE VWEIGHTS./
51Xe 3EHEGINNING CF EACh SERIES OF WEIGH-
636H THE RESTRAINT FOR THE SGLUTION QF/
71Xo 2ERINGS, THE FIRST SERIES CONTAINS
8364 SUBSEQUENT SERIES IS FRGVIDED BY/
91 Xo 2EHSTANCARDS WHICH PRCVIDE THE
*¥36H THE VALUES ESTABLISKEL FCR CNE OR)

L ]

FORMAT (1Xe36RSTARTING VALUES FOR THE SERIES OF

236H MCRE WEIGHTS INCLUDED IN A7
31Xs SEHWEIGHINGS AND PRCVICE TrE T1E
43€H PREVICUS SERIES. /
51X 3IEHFCINT FOR CENSISTENCY THROUGHOUTY
636H /
71X ZEHTHE MEASUREMENT SYSTEM. THE
836H ESTIMATED VALUES FOR WEIGHTS/
91X 2FEHWEIGHING METHCD USECs IeEes DCGUBLE
*36H WFICH HAVE BEEN CGRCUPED IN THE)

FORNAT (1Xo36HSUBSTITUTICN, TRANSPOSITIONe ETCes

236H SAME SERIES INVOLVE THE SAME/
31Xo 2€HIS INDICATED ALCNG WITH THE
436H CBSERVATICANAL DATA AND AREs 1IN/
S1X,3EHLBSERVED UATAe IN THE COMPUT A~
636H ALMOST ALL CASESe CCRRELATED. FOR/
71X9 3EHTICNS, THE DISPLACEMENT VOLUMES
836H EACH SERIES TFERE IS A TABLE QOF/
91 X9 JEMARE TREATED EXPLICITLYs USING THE
*36H CCMBINATICNS TOGETHER WITH THE)
FORMAT (1X,36HDATA LISTED IN THE REPORT.
236H APFROPRIATE UNCERTAINTY FOR EACH/
31X 3EHCASESs A RECUNDANCY IN THE NUMBER

436H CCMBINATICN. /
51X IEHOF MEASUREMENTS PRCVIDES A MEANS
636H /
T1XsICHFOR CHECKING aN THE PRECISION QF
a836H PROCESS CONTRCL 7/
91X 2EHTHE FROCESS.

*36H )
FORMAT (1Xo36H

23€H THE STANDARD DEVIATICN, AS/
31Xe3€EH . WHEN THERE ARE MCRE EQUATICNS

436H COMPUTED FRCV¥ THE LEAST SQUARES/
S51Xo 3EHTHAN  TUNKNCWNS', NCT ALL OBSERVA=-
636H SCLUTICNy PRCVIDES A ChECK ON THE/
71Xo IEHTICNAL EQUATIONS CAN EE SATISFIED
83€H SHCRY TERM, GCOR *WITHIN-RUN' PRO-/
01X, 3EHEXACTLY ~ ANC THE METHQC OF LEASTY
*36H CESS PRECISICNe AN AVERAGE OF A)
FORMAT (1Xo36HSGUARES Is USED TG

236H ANUMBER OF TFHESE STANDARD DEVIA~/
21Xy IEHESTIMATES OF ThE P"UNKNCWN' VALUES.
436H TICNS IS TAKEN AS ThE ACCEPTED/
51X9 IEHTHIS METHCC LEADS TO ESTIMATORS
636H WITHIN-RUN STANDARC CEVIATICN QF/
71Xo 2EHWHICH ARE LINEAR FUNCTIONS OF TFE
836K THE PROCESS AND 1S USED AS A/
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Qi X 2€EHDATA AND WHICH HAVE STANDARD ¢ TX201030

%*36H REFERENCE VALUE FCF SURVEILLANCE) TX201040
100 FORMAT (1Xe36HDEVIATICNS FEADILY CALCULATED FROM TXZ010€0
236H oF T&E PROCESS PRECISICN. THES TX2010€0
31Xe 2EHTHE COEFFICIENTS CF THE LINEAR TX201070
436H VALUES OBTAINEC FCF THE ¢CHECK/ TX2010€0
51X I6HFUNCTIONS AND THE STANDARD DEVIA~ TX201090
636H STANDARD®Y PRCVIDEs AS TIME GOES/ T%201100
71Xo 3EHTICON GF AN INDIVIDUAL MEASUREMENTe o TX201110
836H ONo A SEQUENCE CF VALUES THAT/ TX2031120
91Xe 2EHTHE *CHECK STANDARD?® 1s ALSO o TX201130
*36H REALISTICALLY REFLECTS THE) TX201140

110 FORMAT (1X¢3EHTREATED AS AN UNKNCWA ANC THE TX2011€0
236H VARIATIGNS WHICH EESET PRECISE/ TX201160

31X s JEHAGREEMENT OF THE CURRENT RESULT o TX201170
436H MEASUREMENTYS . CCLLECTICNS oF/ TX201180
51X IEHWITH THE ACCEPTED VALUE FROVIDES A TX201150
636H VALUES FOR EOTH TFE WITHIN=RUN/ TX2012¢0
71Xe 2EHTEST OF THE ADEQUACY OF THE CUR- ¢ TX201210
836H PRECISION AND THE VALUE OBTAINED/ TX201220

91X s 2EHRENT DATA. THIS SAME CHECK o TX201230
%¥36H FCR THE °CHECK STANDARD! SHOULD) TX201240

END TX2012£0

es= TEXT3 SUBPRGGRAM «~=-

SUBRCUTINE TEXT2 . TX300010

&#wﬂ************#***###****************#****#*#****#*********%#***#****TX300020
SUBROUTINE OF TFE NATICNAL BUREAU OF STANDARDS MASS CALIERATICN **TX300030

PROGRAN VERSICN OF SFEFRPT. 10,1671 WRITTEN BY R.C.RAYECLD #xTX200040
AND MRSeReNe¢VARNEFR *%TX30C0E0
MODIFIED BY Re Neo VARNER SEPT 1979 *%TX2000€0
Bk ok ko ok ok ok sk ook ok ok ok sk akok ok ok Sk b dkok ok sk skobkok ook k Bk kR R okkdkdkok h Rk dkokk k¥R TXI 00070
TOMMON/UNITYIN/ TN The IR TPL o« TTMR TX3AGG6EQD
WRITE (Iws10) TX300050

RITE (IwWe20) TX3Q01¢CO

(I¥y30) TX300110
(IWe40) TX300120
(1%, 50) TX200130
(1we 60} TX300140
(IwWe70) TX300180
(Iw,80) TX30016€0
(IWe90) TX360170
(IWe100) TX300180
E (1we110) TX3001%0

RN

TX300200
*************###***#*******#*****#***##**t1**#***####********YXBOOZlO
- STATEMENTS **TX300220
}**#******#*#******#**#**#*****#**&****#**###****##*#t*t*****TXBOOEBO
T (/) TX200240
- (1X436HPOSSESS THE FROPERTIES OF RANDOM=- TX300280

. SERIES OF MEASUREMENTS JUDGED/ TX3002¢0
ESS ASSOCIATED WITH INDEPENDENT TX300270
CUT OF CONTROL RELATIVE TO THE/ TX3002€0
EASUREMENT S FROM A STABLE o TX3002%0
OPRIATE FARAMETER ARE CARE=/ TX20C300
BAEILITY  DISTRIBUTIGNe THE TX200210

o EXAMINED . IF RERUNS WERE/ TX300220

TED 'F RATIG® AND °*T VALUE® TX300330

SARY IN THE COURSE OF THIS) TX200240
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FORMAT (1Xe¢36HARE TESTS CF THE VALUES FRCM THE

236H WCRK,y THE °GUYT GF CCATRCL® SERIES,/
31X 3ERCURRENT RUN FOR CCNFORMITY TG
436H WITH REMARKSE AS AFFRCFRIATEs ARE/
51Xp 3EHTHEIR RESPECTIVE CISTRIBUTIONS AND
636H ATTACHED AT THE ENO CF THE REPORT/
T71Xe ZEHIF SATISFACTAORY ARE TAKEN AS

836H FCR YOQUR INFORMATICN. /
91X+ 36HEVIDENCE THAT THE FRCCESS IS IN o
*36H )
FORMAT (1Xo3€HCCNTROL AND THAT PREDICTIVE
236H UNCERTAINTY /
31Xe 3EHSTATEMENTS FREGARDING UNCERTAINTY o
436H /
S1Xo3EHARE VALID. ]
63 €EH IT IS ASSUMED TrFAT THE PRESENT/
71Xe2€H .
B83€H *ACCEPTED VALUES®' OF TwO NBS STAN-/
91Xe JEH CCNTRCL CHARTS CN THE WITHIN-

*36H DARDS AT THE 1 KILGGRAM LEVELSs)

FORMAT (1Xs36HRUN PROCESSE PRECISION AND

236H [LCESIGNATED N1 AND N2, ARE WITHOUT/
31Xs ZEHVALUES OBTAINED FCR THE CHECK
436H ERRCRe ESTIMATES CF TEE UNCER-~/
S1Xo ZEHSTANDARD ARE KEY ELEMENTS IN
636H TAINTY OF THE ACCEPTED VALUES GQOF/
71X, 3EFVOCNITORING THE STATE CF CCNTRQOL GF
836H THE MNES STANCARDS RELATIVE TO THE/
S1XsIEHANY PRECISE MASSE MEASUREMENT
*36H INTERNATICNAL PROTOTYPE KILOGRAM)

FORMAT (1Xp36HPROCESSe IN ADDITICN TO PRCOVIDING

236H CAN BFE BROVIOED CN REQUEST./
J1Xe2EHA BASIS FCR JUDGMENY AS TO THE
43€H HCWEVERs THESE ESTIMATES HAVE NO/
51X+ 3EHACEQUACY OF A GIVEN FROCESS FOR A
636H REAL MEANING IN EITHER NATIONAL GR/
T1Xo 2EHFARTICULAR REQUIREMENT,s THESE DATA
836H INTERNATICNKNAL CCMPARISCN. THIS 1S/
91Xe 3EHPROVIDE A MEANS 7T0O JUDGE THE
*36H BECAUSE OF THE LACK CF SUFFICIENT)

FORMAT (1X»36HIMPORTANCE OF LONG TERMe

236éH DATA 70 PROVIDE A REALISTIC/
31Xs3€EH'BETWEEN-RUN' VARIAEILITY WHICH
436H ESTIMATE OF THE UNCERTAINTY IN THE/
51 Xe 3EHCAN BE CHARACTERIZEC BY TEE
636H VALUES ASSIGNED TC THE PROTOTYPE/
71X 3EHSTANDARD CEVIATICN CF THE VALUES
836H KILGGRAMS K20 AND K&4s FARTICULARLY/
G1X,ZEFABOQUT THE MEAN. IF THERE IS AN
*36H IN REGARD TG LCNG TERMy GR)

FORMAT (1Xy36HADDITICNAL CCMPCNENT OF VARIANCE

236H BETWEEN~RUN VARIABILITY,. CHANGES/
31Xo 2€HENTERING FRCM RUN Y0 RUNp THIS
436H IN THE ACCEPTED VALUES FCR THE NBS/
S1X+3EHSTANDARD DEVIATICON WILL EBE LARGER
636H STANDARDS AT THE KILCGRAM LEVELe/
T1Xe2EHTHAN CAN EE ACCCUNYED FOR BY THE
83€H AS AND WHEN TFEY CCCURe WILL BE/
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TX3003gg
TX2003€q
TX3603279
TX3003gg
TX30032gg
TX300400
TX30041¢
TX30042
TX300439
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TX30045¢
TX30046p
TX30047p
TX3C04¢q
TX30045)
TX330500
TX30051¢
TX30052p
TX20053
TX200540
TX300550.



91 Xe JEHWITHIN-RUN VARIABILITY. CORREL A~ » TX3200530

%36H REPORTED IN THE SCIENTIFIC PAPERS) TX300540

90 FORMAT (1X.36HTICN STUDIES, AS WELL AS SUFPLE~- o TX300S$80

236H OF THE BUREAU AND %ILL EE GIVEN/ TX300SEG

J1Xo TEHMENTAL EXPERIMENTS, ARE USED TO TX300970

436H WIDE DISTRIBUTIGN. IN CASES WHERE/ TX30CGSE0

53X 2EHDETECT ANC REDUCE THE MAGNITUDE OF TX300$$0

636H SUCH CHANCGES MAY BE CF IMPORTANCE,./ TX301000

71X, IEHSIGNIFICANT  SYSTEMATIC EFFECTS. ¢ TX301010

836H OR WHERE CURTINUILTY IS PESIREDs/ ) TX320102¢C

01X, 2EHAFPRCPRIATE ACTIGNs, EoGes ADDI- TX201030

%36H INSTRUCTICNS ®ILL BE INCLUDED FGR) TX201040

100 FORMAT (1Xe26HTICNAL EMPIRICAL CORRECTICNS OR ' TX2010S0

236H UF=DATING FREVICUELY REPURTED/ TX3010€¢

31Xe 2EHCHANGES IN TEChNIQUE, CAN REDUCE TX301070

436H VALUES. WHEN THE VALUES REPORTED/ TX3010€0

S51Xo ZEHTHE EFFECTS FRGM KNCWN SDURCES OF ¢ TX3010S0

636H ARE EASEC CN THE ACCEPTED VALUESY TX301100

71X JEHSYSTEMATIC  VARIAEILITY TO A TX301110

836H OF STANDARDS CTHER THAN STANDARDS/ TX301120

91Xs IEHVAGN ITUDE WHICH IS AC LCNGER TX201130

#36H N1 ARD N2 MENTICNED ABOVEe THE) TX201140

110 FORMAT (iX¢36HIDENTIFIAELE IN THE DATA. IN THE TX301150

236H UNCERTAINTY CF THE ACCEPTED VALUE/ TX3011€0

31X+ 2EHCASES WHERE A SIGNIFICANT LONG TX301170

436H OF THE  STANDARD  BECCMES A/ TX3011E0

S1Xo 3EFTERMy COR EBETWEEN~RUNs COMPONENT TX301160

636H SYSTEMATIC ERFOR IN THE ASSIGNMENT/ TX3012C0

71Xs2EHREMAINS THE UNCERTAINTY HAS BEEN TX301210

836H OF VALUES 7O CTFER STANDARDS AND/ TX301220

31Xy 2EHAPPRCPRIATELY ADJUSTED o TX201230

i36H 1S INCLUDED IN THE REFCRT. ) TX301240

L END TX301250
im== JEXT4 SUBPROGRAM =w=

SUBRCULTINE TEXT4 TX400010

ok o ok oo ok ook o b Bk ok ok B akokakokeok ol kool otk koo s okkokok okl ook ok koK Kok % TX4 00020
SUBROUTINE OF THE MATICNAL BUREAU OF STANDARDS MASS CALIERATION *%TX400030

PROGRAM VERSICN CF SEPTe 10g1S71 WRITTEN EY ReCeRAYECLD *¥¥TX400040
‘AND MRSeFeNoVARNER *¥TX400050
MODIFIED BY Re Ne VARNER SEPT 1979 *%¥TX4000€0

KRk ook gk o ok ok ook ok o ok chokok ok ook ok ok sk kakok kakok o kR kR Kbk k $ A 4 ARk k¥ X TX4QCOTO
COMNCN/UNITIO/ IR+ IWe 1P . IFL s ITMF TX4CC0E0
WRITE (Iws10) TX40€0S0
L (1w, 20) TX400100

(Iws30) TX400110
(IWo40) TX400120
(1w,50) TX400130
(1ws60) TX400140
(lws70) TX4001£0

(IWo80Y TX4001€0
(Iwy90) TX400170

= (1¥s100) TX400180

A1ws110) TX6C0150

”******** 1X4G0200

o Wk ke sk bk ok ok o sk ookt ok kdkok bRk kR R Rk kkk ok B d ok kk ARk Kk TXE0C210

crkpg JENTS **TXx400z2¢C

i(7)***************#*#*#*************************3**********TX432238
X4
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FORNAT (1X+36H A  BALANCE UNDER STABLE OPERA-

236H SKHOULD ALMOST ALWAYS CVERLAP. IN/
31Xo3EHTING CONDITICNS WILL EXHIBIT A
436H CTHER WORDSs WHILE A SECCND MEA-/
51X9 2EHCERTAIN CHARACTERISTIC VARIABILITY
636H SUREMENT wWILL PRCODUCE A DOIFFERENT/
71X, 3€EHWHICH CAN BE DESCRIBED BY THE
8306H VALUEy THIS VALUE WILL CONLY RARELY/
91 Xo IEHETANCARD DEVIATICA FCR SUCH
*36H LIFFER FRCM TFE FIRST VALUE BY)
FORMAT (1Xe36HMEASUREMENTS, THE VALUE
236H MCRE THAN THE SUM CF THE Twa/
31X+ JEFPARTICULAR WEIGHT DETERMINED IN
436H UNCERTAINTIES. THE UNCERTAINTY/
S1X9 IEHREPEATED TESTS - WITH THE SAME
G36H EANDS ARE NOT EXPECTED TQ OVERULAP/
TIXsJEHWEIGHING CESIGN WILL HAVE ITS CWN
836H IF SCME EVENT HAS CCCURRED IN THE/
91 Xo 3EHSTANDARD OEVIATICN WHICH WILL BE
*3€6H TIME INTERVAL BETWEEN THE TWO MEA-)
FORNAT (1X+36HSCME FUNCTICN CF THE
236H SUREMENTS WHICH WILL CHANGE THE/
31 Xo 2EHPRECISION AND (FCSSIBLY) OF THE
436H MASS GF THE QEJECTe EeGes AERA~/
S1Xo 3EHBETWEEN-RUN CCMPCNENT, AS AN
636H SICNSe ABUSEs CCRRCSICNs IMPROPER/
TLX+s3EHCUTER LIMIT CF THE CISTRIBUTION QOF
836H CLEANING AND THE LIKE. /
91Xe 3EHRANDCM ERRCKSs THREE TIMES THE
*36H ' )
FORMAT (1Xo3€HSTANCARC DEVIATIGN 1s
236H THE UNCERTAINTY 1IN ASSIGNED/
31 Xo 3EHSYSTEMATIC ERRORS DUE TO THE
436H VALUE CCNTAIMNEC IN THIS REPORT/
51Xy 26HFROCEDURES USED CRk TO ENVIRCN-
636H BECOMES A SYSTEMATIC EFFECT FOR/
71 X9 3IEHNENTAL EFFECTS _ARE LARGELY
836H THE MEASUREMENT PRCCESS IN WHICH/
91Xe ZEREALANCED CUT AND CAN USUALLY BE
*36H TRESE WEIGHTS ARE TC EE USEDe. IN)
FORVMAT (1X+36FHREGARDED AS NEGLIGIBLE.
236H TrHE ABSENCE CF CTHER SIGNIFICANT/
31 Xo 2EHNCN-NEGLIGIELE ECUNC TO THE
436H SYSTEMATIC EFFECTS IN THE USER'S/
S1Xo 3€EHPCSSIBLE EFFECT FROM KNCWN SOURCES
636H MEASUREMENT FRCCESS (A CCNDITIGN/
7T1Xo ZEHIS AVAILAEBLE, 1T IS CALCULATED AND
B836H WhICH MUST BE DEMCNSTRATED) TFE/
G1 X+ 3EHREPORTED SEPARATELYs EeGes THE
*36H UNCERTAINTY CF THE VALUE ASSIGNED)

BALANCE

FORNMAT (1Xo3€EHUNCERTAINTY CF ACCEPTED VALUE AT

23€H EY THE USER IS AN APFRCPRIAYE/
3iXp ZERCTHER THAN THE 1 KILOGRAM LEVEL.
436H CCMBINATICA GF THE SYSTEMATIC/
S1Xs36HTHE DISTRIBUTICN IMPLIEC BY THE
63€EH ERROR IN THE STANCARD AND THE/
T1Xeo ZEHRANCCM ERRCRS MAY THUS EE CENTERED
836H RANDOM CCMFCNENT ASSCCIATED WITH/
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TX400280
TX40C2¢0
TX40027¢9
TX400280
TX4002%0
TX400200
TX40031¢
TX40032¢
TX40033¢
TX40034¢
TX4003s¢
TX40036¢
TX408037¢
TX40028(
TX40036¢
TX40040(
TX40041;
TX40042(
TX40043
TX40044
TX40048
TX4004€
TX40047
TX40048
TX4004¢
TX40050
TX400¢51
TX40052
TX40083
TX400¢€4
TX40055
TX4005¢€



OiXe SEHSCMEWHERE IR THE RANGE GIVEN 8BY o TX400830
#36H HIS PROCESS. IF YPE MEASUREWMENT) TX400€40
80 FORMAT (1X.36HTFE BCUNDS YO THE SYSTEMATIEC o TX400850
236H PRCCESSES ARE IN CONTROL ANDs

TX4060860
31X 3EHERRCR.  THE TOTAL UNCERTAINTY IS o TX40C870
436H AFPPROPRIATE  UNCERTAINTIES ARES TX40c8e0
51Xs 2EHTAKEN AS THE SUM OF TrESE TWO o TX4008%0
636H ASSIGNED, THE VALUES PRCODUCED BY/ TX40CS00
71iXe 2EHCOMPCNENT So ® TX400S120
36+ DIFFERENT MEASUREMEAT FACILITIES/ TX400920
91X o36H e TX4CCS2C
#36H WILL WAVE OVERLAFFING UNCERTAINTY) TX400640

90 FORMAT (1Xo36H THE  URNCERTAINTY  ASSOCIATED TX400950
236+ EANDS AS DESCRIBEC ABOVE.  ONE/ TX80CSEQ
31X 2EHRITH THE ASSIGNED VALUE CAN BE o TX400670
436H CANNOYT  DISCUSS  DIFFERENCES 1IN/ TX400980
51Xe 3EHTHOUGHT OF AS & BCUND TO THE o TX4C05SQ
636H VALUES F¥CR  THE  SAME  OBJECT/ TX4010G0
71X IEHDEPARTURE OF THE ASSIGNED VALUE TX403010
836H OETAINED BY CIFFERENT FACILITIES/ TX401020
01Xs 2EHFROM A HYPCTHETICAL AVERAGE VALUE o TX401020
#36H  WITH ANY DEGREE OF SERICUSNESS UN-) TX401040

100 FORMAT (1X,36HTHAT wOULD EE OETAINED IF IT WERE o TX401050
236H LESS EACH VALLE 1S ACCOMPANIED BY/ TX401060
31X 2EHPOSSIBLE TC FEFEAT THE MEASUREMENT TX401070
4361 A REALISTIC UNCERTAINTY STATEMENT./ TX401080
51Xo 3EHMANY TIMES CVER A WIDE VARIETY OF o TX4010%0
636H s TX401100
TIXIEHCONDITIONS s BaGnoe SUBSTITUTE THE e TX401110
836H e TX401120
91Xe IEHWEIGHT FCR  ONE ©F THE CHECK o TX401130
#36H b TX601140

[10 . FORMAT (1X.36HSTANCARDS. Tris MEANS THAT THE ] TX&401150
236H s TX4011€0
‘31X 2EHUNCERTAINTY EAND CENTERED ON THE o TX801170
436K s TX401180
51X, ZENVALUES OBTAIREC FROM EACKF OF THO o TX401160
636H / TX401200
TIX 2EHVEASUREMENTS OF THE SAME OBJECT o TX401210

s TX401220

2EHCVER SOME ARRITRARY TIME INTERVAL o TX4012320
6H ) TX401240
TX4012€0

AEXTS SUBPRGGRAM ===
SUBROUTINE TEXTS TX500010

Sk oo et ook ko ok ok ok Rk ok bk sk ok R Rk Ak B Ak kR kR F R Rk R R AR RTXE00020
'BROUTINE OF THE RATIONAL BUREAU OF STANDARDS MASS CALIERATION #%*TXS0C030

OGRA¥ VERSICN OF SEPTo 10p 1571  WRITTEN BY RoCo RAYECLD *%£TXS500040
D MRS.RoN.VARNER *#%TXE000<0Q
IFIED BY R, No VARNER SEPT 1977 *%*TXE000€0
*********$**#**$%**$#$*##*#*****#***##*$$$*$#ﬁ***#**$#$$$$*$***TXSOGG?O
TCNUNITIO/IRs Tho 1P IPL o ETHMP TX50C0EQ

E (1w 10)

TXS500050
E (Twe20) TX500100
: tiwsao» TX5002130
€ (luweag) TX500120
E (I, 50) TXS500120

I¥oe0) TX50C140
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WRITE (I®Woe70)

TX500150

WRITE (IWsE0) TXE00169
WRITE (IWeS0) TXS0017¢0
WRITE (IWg100) TXS50018&q
WRITE (IWol110) TXS001g¢
. RETURN TXS0020q
€ 3% 3 sk e kol sk ok e ok sfoke sk e ok ok ok sk ook sk ok o A dk ok ok sk sk e ook ok ookl kok kb ok ok ke b R kokk Rk Xk TXS002 1
CH¥ FORMAT STATEMENTS *XTXS00z2¢
€3 3k sk 3 ook ok 3k 3k sk ook skl ok ook o sp ook skakok skok ok skokodk Sk ok sk ok sk ok sk sk kR Rk R Rk kA B A Rk Xk Xk kXX TNS0023¢
10 FCRMAT (1Xo36F ’ TX50024¢
236H ) TXE0G28(
20 FGRMAT (1Xo36H REFERENCES, TXE0026¢
236H VA TXS0027¢
31Xe 2€EH 13 TXS002¢g¢
436H / TX50026¢
51Xp IEHTHE FOLLOWING REFERENCES ARE SUGGESTe TXE00a((
636HED FOR DETAILEC DESCRIFTIGN OF 4 TXS5003 4
71X+ 3€EHPCRTICNS CF THIS REPCRT s AND FOR GE» TX50032¢
836HNERAL INFORMATICN CCACERNING THE / TX50033
Q1¥e 3IEHMASS MFASURENMENY PRCCESS? . TXS0034¢
*36H ) TXE0035¢
30 FORMAT (1Xe36&H ® TXEQ02€
236H / TXS50037
31XsZF€EH 1ePCNTIUSy Fe Eeo AND CAMERON, Jo My TXS50028!
436H. / TX5003¢
51 Xe ZE€EH REALISTIC UNCERTAINTIES AND THE. My TXS50040
636HASS VEASUREMENT PROCESSE / TX50041
71 Xe3€EH NATe BURs STANDe (UeSe)o MUNOGRe TX50042
83€H103 / TXEC043
91Xo 3€EH (AUGs 15, 1967) ’ TXS0044
*36H }
40 FORMAT (1Xp3€EH 1
236H /
31Xe3€H 24PCNTIUSy Fo Eo *
436H 7/
S1X92E€H MEASUREMENT PHILCSCPHY OF THE PIL,
63EHCT PRCGRAM FOR MASS CALIERATION /
71X 2€H NATe BURes STANCe (UesSe) TECH. NOT»
836HE 288 7/
S1Xe3€EH {(MAY €, 1666) L}
#$36H )
50 FORMAT (1Xo36€H *
236H - 7/
31XeZ€EH 3.BOWMAN, Fo Aey AND SCHOCNOVERs Res
436H Me WITH APPENDIX EY MILDRED JONES /
S1Xo 3€EH PROCEDURE FCR HIGH PRECISIGCN OENS»
636HITY DETERMINATICNS BY rYDROSTATIC /
T1Xp €W WEIGHING )
836H /
91X 38H Je RESe NATe BURe STANDe (UeSs) 71Co
%36He ENGINEERING AND INSTRUMENTATICGN }
60 FORMAT (1X+36H NCe 35 179-198 (JULY-AUGe 1967) [

236H V4
31X 3€EXH )
436H /
S51Xe Z€EH 4NATRELLAs Ms Eo °
636H /
71Xe36H EXPERIMENTAL STATISTICS °

1%




836H / TXE00730

gL Xe 3€EH NATes BURe STANDe (UeSe) HANDBOOK TX500740
*36HS1 ) TXE007E0

70 FORMAT (1X.36H (AUGUST 1, 1963) TXEQQ7E0
236H / TXS00770
31Xo 3€H ) TXES007EQ
436H / TXS00790
51X+ 3€EH SeKUy He Hoe ® TX500800
636H / TXS0CELO
T1Xoe 3€H PRECISICN MEASUREMENT AND CALIBRA. TX500820
836HTICN ~ SELECTED NES PAFPERS ON / TX500830
91Xg 3€EH STATISTICAL CCNCEPTS AND PROCEDUR, TX500840
*36HES ) TXSO00EEQ

80 FORMAT (1X,36H NATe BUR. STANDe (UeSe) SPEC. FUBy TXE008€0
236HLe 300 / TXSCCETO
31Xo 3€H VCLes 1 (FEEB. 19€S%) . TXS00EE0
436H / TX500840

51 Xe 2€H ) TXS500SCO

90 FORMAT (iXs36H EoFCNTIUSey Pe Es TX500910
236H / TX500520
31Xs3€H MASS AND MASS VALUES 0 TXS500S30
436H / TX500940

51X ¢3€EH NATe BURe STANDe (UeSs) MCNOGR. 19 TXS00550
A3EHES / TXE00G€Q
71Xe 2€EH (JANe 1674) ] TXS00s70
B36H / TXS500G€0

91 X9 2€H ) TXS0CSSO

. *36H ) TX501000
100 FORMAT (1Xo36H 7sCAMERCNs Je Moy CROARKINg Coe Ceo Ay TX501010
236HND RAYBCLDs Re Co / TX501020
31Xs 3€H DESIGNS FCR THE CALIBRATION GF STy TXS501030
436HANCARDS OF MASS / TXS501040

31X9 3€H NATe BURe STANDe (UeSe) TECHe NOT TXEO01080
336HE 952 / TXE010€0

71Xo 3€H {JUNE 1977) ’ TXS01070

336H / TXE010E0
91Xe3€H ’ TXS5010S0

) TX501100

Re Nes AND RAYBOLCe Re Coo TXS501110

7/ TX501120

CF STANDARDS MASS, TX501120

SCFTWARE / TXS501140

NAT, BURe STANDe (UeSe) TECHe NCT, TXE011€0

/ TXE011€0

{IN PROCESS) ° © TX501170

/ TX5011€0

. TXS01160

) TX501200

TXS01210

QUTINE TEXTs TX600010

Frdokkkok ook ok ok ko okok ook Sk ok sk kokok kb ok kokok kB kkkk ok kR ok kok 4 3Rk kK kk kX TX600020
OUTINE oF THEE NATICNAL BUREAU OF STANDARDS MASS CALIERATION **TX600030
t VERSION CF SEPTe 10, 1S71 WRITTEN BY ReCe RAYECLD *%¥TX600040
SeReNs VARNER . ®%TXE000E0
IEE*EI*R. Ne VARNER €EPT 1677 **TXE00060

ok oh ok o o ook o ok ok ok ok ok ok ok kR ok kR Rk Rk kR Rk Rk k% R bk kokk kKR * TXE0CO70
/UNITIO/IRs I 1P o IPL, ITMP Tx6occeo
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WRITE (Iw.10) TXEQQO0GQ

WRITE (IWe20) TX€00100
WRITE (1IwWe30) TX6001190
TX60012¢

RETURN
€ skakeok Aok ok ok okokokokok ok skokok ok ok ok ok ko 3 shok ok kR bbbk akokskokokeok sk kok kb dkkok b ok ko ok kkokk kkkk Rk TX6001 39

Ck% FORNMAT STATEMENTS *¥*TX600140
€ et sk ook o skl o ook s sk ookl ok okok ok dba akok sk ak ko ak sk ok sk skokoksk dokokok ak sk ok ke ok bk ok akokk bk ok ak Rk kX TX6001 50

10 FORMAT (1X¢3E6HTC BE PUBLISHED? N TXECC1€g
236H / TX€0017¢
31Xo 36k ' TX63018¢
436H Vs TX€0016g
51Xo 3€H 9.PCNTIUSy Fe Eeo . TXE0020¢
636H / TX60021¢
71Xs3€H THE ACCEPTED VALUES AND ASSCCIATE, TX€E00220
836HD UNCERTAINTY ESTIMATES OF THE NBS 7/ TXE00220
91Xo2EH STANDARDS AT THE 1 KG LEVEL » TXE600240
*36H ) TX€00250

20 FORMAT (1Xe36H NATe BURs STANDe (UeSe) TECHe NOTy TXE00260
236HE 7/ TXE0027¢0
31Xs3€6H  (EXPECTED CCMPLETICN: 1975) , TXE600280
436H ’ . TXE00250
51X 2€H v TXE00200
636H / TXEG0310
T1Xo 2€H 10.FUNTIUSe Fe ke ] TX600320
836H / TX60032
91Xe3€6H DOCUMENTATICN FGR THE MASS MEASURs TXE00340
*JEHEMENT PROCESS AT ABS } TX600350

30 FORMAT (1Xs36H NAT. BURe STANDe (UeSe) TECH. NOTs TXE0032€0
236HE / TX€06370
31Xo3€EH  (EXPECTED CGMPLETICNS 1974) ' TX600380
436H ) TX€00350

END

-==- READ2 SUBPROGRAM ===

SUBROUTINE READ2
€ 3 sk s ook ok S o o 3 s ok ok ek ok Aok A 3k ks ok af 3k 3 3 3k 3k e 3 ok 3k ok ok ok o o e 3 ok ok ok sk e 3 o sl sl o ok ok sk sk ok ok ok sk ak Kok kokkk kRD2D

C*k% SUBROUTINE OF THE NATICNAL EUREAU OF STANDARDS MASS CALIERATION **RD200
Ckk PROGRAM VERSICN OF SEPTe1091971% WRITTEN BY ReC.RAYEOLD
Cek AND MRSeReNeVARNER

Ca¥¥k MODIFIED BY Rae Ne VARNER SEPT 1979
€ 3ie e e sk e e s ok ok 3 ok 3k ok ok ok ool ok ook o ok 3k ok 3k ok ok ok 3k ok ook K ok ok oKk Ak koK Aok ok 3ok ok 3k ok 3 ok sk ok ok ok ok ok ok 3 ok kok kKKK ¥RD2

Ck*  SUBROUTINE TO REAC DATA FCR EACH NEW SERIES **R02
C sk sk skoke e sk ook ook ook ok ook ok ok o K ok skakok 3ok ok ob o 3k oK of ok o sk kokok ko ok sk o ok s i ok ook ok ook ok ok o % o o kb ok sk ok K RD 2
C*% DIMENSICN FOR COMMCN /PRT1/ VARIABLES **R0
€ ok ook ok ok ko ok s ok deskok ok okok ok shokok ok ok ki ok sk ok okl sk ook s ko ok ok sk ok kok sk sk skakok ok ok Rk kKR K % RD

DIMENSIGN B1(72)¢BZ2(72)9B3(72)eBal(72)eB5(72)0B86(72)987(72), RO

2 IDATE(3) RO;
C********************#**********##***********************#***#**********R'

C*k% DIMENSICN FOR COMMCN ZINFLT/ VARIABLES **R
€ 3k 3k % 3kok ok ok 3k ok ok ok ok dkok ok skok ok ok 2k ok ok b Kk *u#*uu**n****u*u*_:nuut**uuu*u***ﬂ
DIMENSICN AIDCST(S+1E) sANCM(15) ,DENSTY(15)¢COEFEX(15)9ACCVAL(15)s

2 ARSTIN(15)0ACKSTD(15)¢ IRSTCU(15)¢ IPRNT{15)sDESMAT(15950)»

3 OBSERV(600)sALCOM(15,20)
C*********#*************1*#******#**************#******t*****###******:
Ckk DIMENSICN FOR COMMCN /RAREA/ VARIABLES : . E
C********************t**#***#**4*##*#****#*****#***4##*******1##*#****

DIMENSIGN AA(72)sAAITEM(S)
C**********************##*****##**#*************#****#****#**1##**
Cx*% DIMENSICN FGR COMMCN /PRTLE/ VARIABLE

Ko Kk
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€ s ok 3 sk sk ok ok of ok ol ok ok 2 ok o obeoke sk o o dke o b ek e 3 o o ok ok sk ok ok sk akok kol ok ok akok ok ok ko ok ok ks kk ok Ak kk Ak kkkXRD200260

DIMENSICN PRTLEX(1S) RD20Q270
€ 3k =k 3k sesfe i o s 3k ok sk ok 3 33 ok Ak Ao o A ko 2k 3ok o 3 o ko 3 3 ok o ok ol ok ook s ok ok ok ok ok ok sk sk sk ok ko kok ok bk ok kokk % X RD20 0280
C¥* LABELEC COMMCN *%RDZ2002S0

€ 33k ook ok 3k ok ook 3k ok 3k ok sk skl ko ok ok o sk kokok ok ak ok sk okok Kk ok sk skakak Rk dkokok ok sk ko okok ok ok kb kK ok F R dkkk k¥ %%k %kRD200300
COMMCN /PRT1/ EB1.BZ:E3+EQ+ES+BEoB7 o RANERROo SYSERRe TNCMolL 19oL2pL3eL4oRD200310

2 LSoLEGIDATEs IERESY RD200320
COMMCN ZINPUT/ TEARPBARIFEARISTDEBAsSWTs VSHTsCEXSKTsAIDCSTsANCM, RD200330

2 DENSTYSCUEFEX o ACCVALIARSTINJACKSTD yDESMAT 9 CBSERV9 VAREAL ¢ ALCUMo T1PRD200340

3¢ T2PoP 1P oP2PoH1IPoFZPoCP 1o CP20CT19CT29CHIoCHZ9o0TIPoOT2PoCF1P,0P2Py RDZ003E0

4 OH1PoCH2P 9 JOPo IEALINCES+MNUNKN S IRSTCU IPRNTITPOS, ICKUSDs ICALDSs RD2003E0

5 LINVARoN3oN& _ RD2063270
COMNMEIN /7RAREA/7 AASARALTEM RD200380
CCMNCN /PRTLB/ FRTLEX RD2003S0

(€ st e e ok ok 3 ok ok o ok e akok ok o ook ok ok sk ok ok ko ok ok sk sk sk Aok ok ok okok Sk apok ok ke ok ok ok kokkok ok F d A % Rk k kK% % RD200400
cx* SET UP VARIABLE FCR MAXINUM NUMBER OF READINGS NR=50%12 *%RD200410
c***********************#*****#*****##**********#*t*###******#*##*******RD200420
NR=EO*12 RD20C430

€ sk ok ok sk ok ok sk sk 3 3ok ok sk ook sk ok R kak ok ok %k 3k ook k ok ok bk ok ke ok ok ok dkdkak ke dk ok dk kR ko kakok ok sk k Rk ok ok k% # k%kFkkkkRD2004 40
c#%+ REALC CNE CARD--FREE FIELC **%RD2004E0
Cok TYFE OF WEIGHING (NMN1) **RD20C04E0
Cx¥ TYPE OF BALANCE (N2) **%RD200470
CH* TYFE CF UNITS CF INPUT (N3) **%RD2004E0
Ckx DIRECTION CF SCALE LEFT TC RIGHT OR RIGHT TC LEFT (N4) *%RD2004S0
Ck% *%RD200E00
Cxk WHERE *%RD20CS10
Cxk Nt = 0 SINGLE TRANSFCSITIGN **RDE00SZ0
Ckx Nl = 1 DOUBLE TRANSFCSITION *%*RD200S30
CHk N1 = 2 SINGLE SUBSTITLTICN **RD200CE40
CHx N1 = 3 DCUBLE SUBSTITULTICN **RD200SE0
**RD20GSEO

N2 = 0 TWC FAN BALANCE **RD200E70

NZ = 1 GNE PAN EALANCE **¥RD2005E0
%*xRD20CESO

N2 =0 METRIC UNITS *%¥RD200E00

N2 = 1 ENGLISH UNITS **RD200€10

. **RD200EZ0

Ng = 0 SCALE LEFT TC RIGHKT (EGs O TC 100 OR =1 TC 1) *¥%RD200€30

O Ne& =1 SCALE RIGHY TC LEFY (EGe 100 TC O OR 1 TC -1) **RD200€EAC
3 ok e ok sk ok 9k s ok ok sk okok 3k ok 3k 3k 3K 2k 3k 3 ok ok 3k o 9 % 9 3% ok o ok ko s skok kol ok ok ok ok ok ak Sk kokok k ok ok b % kokk kR k¥ %k kRD200650
CALL READIT (AAo1oAAITEM) RD200€E€0
‘NI=INT(AAC(1)+1) RD200€70
IN2= INT(AA(2)+01) RD200E80

3=INT(AA(3)+el) RD2006S0
4=INT(AA(4)+o1) RD200700
**************************##*************#*************#*********RDZOO?l0
EAC DATE CF OBSERVATICN,CPERATOR,BALANCE AND CHECK STANDARD **RD200720
SEC *%RD2C07320
ERE  NUMBERS ARE FREE FIELC CN THIS CARD 6 AUMBERS *%RD200740
- MCATH AND DAY (2 DIGITS) YEAR (4 DIGITS) **%RD20C750
OFERATCR CODE (INTEGER) **¥RD200760
ALANCE CODE ( INTEGER) *%RD200770
:EiK'STANDARD CCCE ( INTEGER) *XRD200780

. ‘R:***“*****“*“ kb ok ok ok ak ok okokok ok Kok ok sk okok ok ok kok ok sk ok ok k kkok kB F kKK kkkk%kRD200760
'E(I?EXT (AAs 15 AALTEM) RD200€00
t(z)zizt(AA(x)+.1) .RD200810
3':INTu«m(zn.n RD2CCE20
SINT(AA(I)4e1) RD200830
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IOP=INT(AA(4)+.1) RD2008&4¢

IBAL=INTLAA(S)+.1) RD2008sg
ICKUSD=INT(AA(6)+.1) RD20ge6o
€ 3 3 3k ok deok ok ok ok ok sk kakok ke skokode ko ok sk ok ok sk ko kb ko kb kK ok kR ok ok kR ok kokdkokkk Rk R R kkkkkkkRD20087¢

C** READ TEMPERATURE PRESSUREsHUMIDITY AND THEIR CCRRECTIGONS **RD200ggg
Cx% ONE RECCRD FREE FIELC WITF ENTRIES IN THE FCLLCWING ORDEFR **RD200890
Cx%k 1-TEMEERATURE AT EECINNIAG OF THE SERIES IN DECREES C *%RD200S0g
CHx% 2-TEMPERATURE AT END CF THE SERIES IN DEGREES C **RD20051g
Ck¥* 3-FRESSURE AT BEGINNING IN MM &G *%*RD200G20
C*x* 4-PRESSURE AT END IN MM FG *%RD200S3p
Ckx S=FUMIDITY AT BEGINNING TN PERCENTY *&nDZOquo
Cx* 6-+UMIDITY AT END IN PERCENT **RD20695g
Cx* 7-FRESSURE CORRECTICN EEGINNING IN MM HG **RD200S6g
Cx* 8-FRESSURE CORRECTION ENC IN MM HG *%RD20057¢
Cokk C-TEMPERATURE CCRRECTICN BEGCINNING IN DEGREES C : *%kRD2005ag
C*¥ 10-TEMPERATURE CORRECTICN END IN DEGREES C **RD20CSSq
CH** 11—-FUMIDITY CORRECTIGN BEGIANING IN PERCENT **RD201000
Ckx 12-+UMIDITY CORRECTIGN ENC IN FERCENT **RD201010
ok 3k o ok 3k 3 3k ok 2% ok ok ok ok ok ok 3k 3k 3k 3k 3k ok 3k 3k ok ok ok 9k 3p 3 3k b 3k 3 3k o 3k ok ok ke 3k ok Ak ok 3k ok ok 3k ok ok Kok sk ok Sk kok sk ok kokkkkkkk kRDZ01020
CALL READIT (AA,1,AAITEM) RD2010320
TiP=AA(1) RD201040
T2P=AA(2) RD201050
P1P=AA(3) RD2010&0
P2P=AA(4) RD201070
H1P=AA(S) RD2010€0
H2P=AA(6) RD201050
CP1=AA(7) RD201100
CP2=AA(E) RD201110
CT1=AA(9) RDZ01120
CT2=AA(10) RD201130
CH1=AA(11) RD201140

RD201 15

CH2=AA(12)
C 3k ok 3k 333 sk ok ok 3k sk 3k s 3ok ok 2ok 3k ok ok ok ok 3k ok ok ak Sk ok ok % 3k ok %k ok 3ok sk okak ok ok dk ke ko ek ke ok ok sk ko dkok ok sk kb b A gk ok ok Rk k%kRD201
C*k* SAVE VALUES FOR OUTPUT *%RD201
C*k*k COMPUTE AVERAGE CORRECTED VYEMPERATURE, PRESSURE AND HUMIDITY **%RD201
C 3% 3k 3k sk ook 3k 3 3k 35 2k 2k 3 ok 3k ke ok ok ok 3Kk ok b ok 3k sk 3k ok ok o ok ok ok ke e ok skl ok ke ok okok sk ook skok sk b ok sk sk kok K R ok Rk ks ok ok kk kRD201

OT1F=T1P

OT2F=TZP

OPLP=P1P

OF2F=P2P

OH1F=H1P

OH2F=HZP

T1P=T1P+CT1

T2P=TZ2F+CT2

P1P=P1P+CP1

P2P=P2F+CP2

HIP=H1F+CH1

H2P=+2P+CH2

TEAR={(T1P+T2P)/2.

PBAR=(F1P+F2FP) /2.

HEAR=(h1P+H2P) /2,
C****************************#*********#**************#**#****##*******f
Ck* ONE CAFD IN THE FOLLCWING CRDEF FREE FIELD *

Cx% 1. NUVMBER OF OBSERVATICN ( MAX. = 50 )
Cx% 2o NUMBER OF UNKNCWNS ( MAXe = 15 )
CH* 3, CALIBRATION DESIGN CCCE ( INTEGER 0000 TO 9999 )
CH* 4. NUMBER OF LINEAR CCMBINATICN ( MAX. = 20 )
3 kAR kK

C st stesok e ok sk o ok ok oh ok okl skokok sk ook o b ook sk ob 3 3 o ok 3 ok sk ok sk ks ok ek sk ok kol ok b ok ko R
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CALL READIY (ARcloAALTEM) RD261420

NOBE=INT{AA(L)%ol) RD201420
NUNKN=INT(RAA(2)%013 RD2C1440
ICALDS=INT(AAL(3)+o1) | RD201450
LINVAR=INT (AA(E)+o1) RD201460
i g R ok dokaioksk dok ok R kol ko ook akok ook AR Rk XA AR AR RA R R ER I R A AR X AR XRD201470
¢4 ONE RECORD-FREE FIELD-WITH ENTRIES IN THE FCLLOWING ORDER *%*RD20148€0
cak 1o WITHIN STANDARC CEVIATICN COF THE EALANCE IN MG *%RD2014S0
Cox 2, MASS VALUE IN MG OF T+E SENSITIVITY WEIGHT %#%RD201500
Crk 3. YOLUME OF THE SENSITIVITY WEIGHT IN CM3 *%RD201510
Cuk 4o COEFFICIENT OF EXPARSICN OF SENSITIVITY WEIGHT *%RD201520
Cak S BETWEEN STANDARD DEVIATION OF THE EBALANCE IN MG *%RD201530
ﬂ******$$$&$#*#****ﬁ**#******ﬁ#*%#*#**&$$*$**#**#***#*#$$*$$$$$$$*$$$$*RDZOl5@0
CALL READIT (AAc1.AALITEM) RDZ01550
STDEBA=AA(L) RD201S€0
SHT=AAL(2) RD201870
VSUT=AA(3) RDZ201E€0
CEXSWT=AA(S) RD2015S0
VAREAL=AA(S) RD201600 "
Chkaiok Aok ok Rk R kR Ak R kR Aok Bk dkokk kg kR kg ok pkkdokd Rk A kKRR R XRD201610
¢#% A GROUF OF N RECORDS (N=NUMBER OF UNKNOWNS)s EACH RECORD FAS **RDZ01€20
(st INFORMATICN IN THE FCLLCWIRG CRDER. ABCUY EACH WEIGHT **RD201€30
Cik 1o IN COLUMNS 1-16 IDENTIFICATION OF WEIGRTS (ALPHA~NUMERIC) #%RD201€40
ks *%RD20L1€EE0
% THE REST COF THE INFORMATICAN CN EACH RECCRD IS FREE FIELCD **RD201€E0
Mk *%RD201€70
i 2, WEIGHTS NOMINAL VALUE IN GRAMS ( POUNDS IF N3 = 1 ) #%RD201680
s 3. DENSITY OF THE WEIGHT IN CM3 **RD201€S0
ik 4, COEFFICIENT OF EXPANSICN CF THE WEIGHY #%RD201700
Ok 5. ACCEPTED CCRRECTICN CF THE WEIGHT IN MG **RD201710
Tk ok d kR F AR F A IR AR RIS SRR KB Rk AR AR H Rk AF AR R A F T 2 BB Rk KKK KRD201720
D0 20 1=1¢NUNKN RDZ01730

"CALL READIT (AA-1E-AARITEM) RD201740
AIDCST(Lo1)=AAITEN (1} RDZO17E0
AIDCST{2s ¥ )=AAITEM(2) RD201760
AICCST(3:1)=AAITEW(3) RD201770
AIDCST(4,1)=AATTENM(S) RD2017€0
AIDCST(S, 1)=AALTEM(S) RD201760
ANOM(I)=AA(1) RC201860

F (N3.EQ.0) GC TC 10 RD201€80
RTLBX(1)=ANOM{ 1) RD201820
***#***#****##***$*$*$$*#**********%***$*##¢#$***#****###*%******RD201830

VERT PQUNDS TO GRAMS #%RD201E40

s

5‘ﬂ**********$$*$$*$$*$$**$$*$***#*******#****#**##***#3#***#****R0201850
NCH(1)=ANCM( 1)%452,59237 RD201860
INUE RD201E87C
IY I)=aA(2) RDZ01EE0
EX(TI)=AA(3) RD2G1ES0
L(I)=AA(4) RD2015C0
INGE RD201610

%************a$$$*$4**¢**¢*$*$$*****$#**##$*¢***$**$$********Roao1920
«zREE FIELC, CNE RECCRD A VECTOR CONSISTING CF 1°S CF 0°S #%RD2C163C
. ;F WEIGHT IS INCLUDED IN RESTRAINT *%¥RD201S40
° IF WEIGHT Is NOY INCLUDED IN THE RESTRAINT *%*RD201SE0
;i:z$§ OF INFUT *%RD201SE0
T FdkF ok dadokskokagd d A dkok pR gk ok ok ARk R dhk kR dk A AR L kK EXXKRD201970
o (AAS1,ATTEM) RD201%58€90
=10 NUNKN RD201G6S0
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30 ARSTIN(I)=AA(T) RD202
C 3k 3k 3 ok e ok ok ok ok ok b ok sk sk ook e ok ok sk ok ok sk sk ok sk Sk ok deokok ook sk ok dkok sk ok ok ok 3ok dk ok ok bk ok dk ok dkok ok Kk Rk kkkkkkRD20 2

CNE RECCRD CCNSISTING OF 1'S AND 0°'S **RD202

C** REALCy FREE FIELDj

C¥k% USE 1 IF WEIGHT IS INCLULCED IN CHECK STANDARD **RD202

CHk USE O IF WEIGHT IS NCT INCLUDED IN CHECK STANDAFD *%RD202
**RD202

CH* FOLLCW CROER OF INELT
(€ 33k s ek Skok 3 ok sk ok ok ok sk ok ook sk sk ok Aok ok skok skok bk doksok sk skl ok ok ok bk skokok Rk ok Rk R F B kR kR K XRD20 2

CALL READIT (AAsioAAITEM) RD202
DO 40 I=1,MUNKN RD202
RD202

40 ACKSETD(I)=AA(L)
€ 3 3k o 3 3k 3ok % %ok kkskook dkatesi ko okl o ok ok ke kK ok kb dkakokokk sk kb ok ok ok R dkk kkkokk  ddkkkk kXK ARD2Q3

CNE FECCRO CCNSISTING OF 1'S AND 0'S **RD20z

C**k REACe FREE FIELD,

C¥¥* USE 1 IF WEIGHT IS USED IN RESTRAINT FGR NEXT SERIES *%kRD26;

CHk USE 0 IF WEIGHT IS NGT USED IN RESTRAINT FCR NEXT SERIES **RD202

C¥k*k FOLLCW CRDER ON INFLY **RD20;

€ 343k 3ok 3 e e e e e e e e e sheoke ook ode sk e ok ok ode ook ok k¥ ok oKk ok ke ek e sk ok skl ok shkokak kb ok ek kb kk Sk kk RD 20 ;
CALL READIT (AApioAAITEM) RD20:
DO E0 I=1,MNUNKN RD20:

50 IRSTCUCII=INT(AA(TI })+,1) RD20:

C ek 3 2k e 3ok ok s Sk sk kk ok sk oo ok ok o 3 ofeokeok 3 sk ok o ok ok ek skok okl ok sk ok sk ok ok ok ok ok Aok ok b Kk k ok kksk kR RD 20
READ IN FREE FIELLC A CARC WITH A VECTOR OF 1 IF WEIGHT IS CNE *%*RD20;

C**
C¥* WHICH IS TC BE PRINTED IN THE REPORT AND 0 IF IT IS NOT ¢ THE **RD20;
C*x* REACy FREE FIELLs, CNE RECCRC CCNSISTING OF 1!'S AND 0°'S *%RD20;
C** USE 1 IF WEIGHT IS TC BE FRINTED IN REPORT *%RD20;
Ck* USE 0 IF WEIGHT IS ONITTEC IN REPORT *%RD20;
Cax USE CRCER CF INFUT *%¥RD20;
€ % 3 3k sk ok 3k sk e ok 3k o ok 3ok ok e ok 3 ok o 3k sk ok ook ok s sfe sk o S ok b skook dkokok e sk sk ok e ok ok ok b sk dkok sk ok sk ok ok sk oksk ok Sk ok Rk Kk kR kkk*kRD20;
CALL READIT (AAs1cAALIYEM) RD20:
DO €0 I=1¢NUNKN RD20;
60 IPRNT(II=INTC(AA(TI)+e1) RD20
C 3% 3k 9k ok ok 3k 3k 2k ok 3k 2k ke ok ok 2 e ok 3k ok ke 3k 3k 3 ok ok 3 ok e sk e sk s 3k 3k 3k ok ok Sk ok ok Ak 3k 3k 3k ok A ok sk ok ok % ok ok ok ok ok ok ok o 3 ke kk sk kok X kRD20,
C¥* REAC CESIGN MATRIX *%RD20
C¥* REAC IN N (NUMBER CF OBSERVATICNS) RECORDS wWITH K (NUMBER **RD20,
C** OF ULNKANCWNS) **¥R020
C*x ENTRIES PER RECGRD IN THE CRDER OF THE **¥RD2A
Ca¥x IDENTIFICATION CARDS WHERE THE WEIGHING EQUATICN ARE SET UP BY **FD
RD

Ckk A SERIES CF Os—1 AND 1 .

€ 35 3k s skokok ook sk ok ok ek s ok o ook sk skl sk ok sl ok ok ok o8 ol sk o sgskok kol ok skeok sk o sk ok ok skok sk ok ook ok ok o ke k Rk KR
DG 80 I=19NOBS )
CALL READIT (AA.1,AAITEM)
DO 70. J=1 s NUNKN
DESMAT(Jo I)=AA(J)

70 CGNTINUE

80 CCNTINUE
C ok sk ks ook ok ok oh 3k ok ok ok ok 3 ko ok o el skl o 3o sk b ok 3 ook ook sk ok skskook ook ok ok s o ok ok ok ok ok ok 3 R KK RS

REAC IN LINVAR (NUVMBER CF LINEAR COMEINATICANS) RECORDS
Cak¥k TO CCMPUTE VARIANCE CF LIMEAR COMBINATICONS OF WEIGHTS
Cxx EACH RECURD CUNTAINS K (MNUMBER OF UNKNUOWNS) ENTRIES
Ck*k ENTRIES OF 0'S., -1'S, ANC 1'S ARE USED
Cakk FDLLCW CRDER OF INFLY
C*****************************#*****************#****3*******###*****n
IF (LINVARCEQ.O) GC TO 110
DO 1C0 I=1,LINVAR
CALL READIT (AA¢loAALITEM)
DO €0 J=1,NUNKN
ALCIM(JoI)=AA(JI])
90 CONTINUE
100 CONTINUE

Cxx
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oA A A KKK ko K AR R ok kR ok Kok KRR KR KRR R A AR RF AR AR KK KA XX XRD202SEQ
Cx* READ CBSERVATICNS FREE FIELC IN THE ORDER THAT THE CESIGN **RD2025G0

ck%  MATRIX 1S READ #*RD202€00
CoH* REALC ENTRIFS AS DFNOTFD BY N1 AND N2 BFLOW *%kRO202610
cH* ‘ **¥RDZO2€Z0
Cx N1 N2 *%RD202630
P 2 1 XYz *%RD202€40
pa 2 0 X1 X2 X3 Y1 Y2 Y3 21 22 73 *%AD202E€0
P 0 © X1 X2 X3 ¥1 Y2 Y2 21 22 z3 **RD202EE0
- 3 1 XY Zw *%RD202670
P 3 0 2-CARDS X1 X2 X3 Y1 Y2 Y3 *%RD202680
ok 21 22 73 W1 W2 W3 %%RD2026C0
P 1 0 2-CARDS X1 X2 X3 Y1 Y2 Y3 **¥RD202700
P 21 22 23 Wi W2 w3 *%RD202710
P **¥RD202720
c+x  NOTES *¥RD202730
P 1o ANY CTHER COMBINATICN OF N1 AND N2 ASSUMES THERE ARE TWO *%RD202740
c¥% RECCRDSe SIX ITEMS PER RECORD *%RD202750
Cxx 2. THE MAXIMUM NUMBER CF CBSERVATIONS IS S0 SO YOU MAY HAVE UP RD202760
Ckx TC 600 READINGS GIVEN HhERE *¥RD202770
CHx 3, NC MCRE CESERVATICNS ARE STORED WHEN - *%RD20Z780
Ch -20000 IS ENCOUNTERED **RD202760

ok skt ko sk ok sk sk o ok Kok oK ok ok ok 3 3ok o R ok skokskokofok ok okok ok sk ook ok kok ok o o Rk Kk kKK RD20 2800
110 DO 120 K=14NR RC20ZE€10
DBSERV(K)=0,0 RD202820
20 CCNTINUE RD202830
K=1 RD202E40
Cokok sk o ok ok ok ok ok ok o ok ok K st ek 3k ok ok 9 3K ok ko o sk sk ok kb sk ok skokok sokak ok o ok sk tob bk kok ok k A kb ok kR Rk XRD2028E0
k% SET UP FLAGS FOR TYPE CF WEIGHING *%RD20286€0
1,#**************************************************#******************Rozoze7o
IF (N1eEQs2+ANDeN2eEGol) GO TO 130 RD2028€0
IF (N1eEQ.2.ANCaN2+EGe0) GO TO 140 RD2028S0
“IF (N1oEQe0<ANDJN2.EG.0) C¢O TC 150 RD202500
IF (N1+EQoe3e¢ANDeN2+EGs1) CGC TO 160 RD202510
IF (N1sEQe3.ANDeN2.EG+0) GC TO 170 RD202520
IF (N1.EQa1.ANDaN2.EC.0) €O TO 180 RDZ02530

RD2C2S40
RD2029<0
RD202S€0
RD202%70
RD202980
RD2025¢Q
RD2030C0
RD203010
RD20320240
RD2030320
RD2032040
RD2030%0
RD2030€0
RD2032070
RD20320&0
RD2030S0
RD202100
RD203110

RD2021290
HRHE ok Sk ok ok ok *********x***************s******* *FkkkkkkkkkRN203130

ZEQVATICNS~-FREE FIELD INPUT **RD202140
= T20000 DENGTES LAST CARD FOR A SERIES **%RD203150
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€ ek ok ook ke 3 ok ok o ke Ak 3k ek sk ek ke ok ok o ok o 3 o ok 3k Sk ok ok ok e 3k ak ok sk 3k ek 3 e kok e ok ok ok ok s ok odeook ok Sk kol ok ok kkok ok ok k kX RD203
190 CALL READIT (AA:1+AALITEM) RD203

IF (AA(1)eLEs~1S55Ss) GO TO 210 RD203
DO 200 I=1s1A RD203
OBSERV(K)=AA(T) RD203
K=K+1 RD2032
200 CONTINUE RD20:
GO TQ 190 RD20:
210  RETURN RO20:
END RD20:

~-= SPINV SUEPRGGRAM ——=
INVO(

SUBRCUTINE SPINV (AgMoKK, ISIG) )
€ ok 3k ok ok 3k 3k ok 3 3 3k 3k ok e ok sk ok ok e ok o ok 3k ek ek o kel 3k ok o ok 3k 3l o e ok e e ko e 3k ok ok dkok sk dkokodkedk kb Rk kakok Rk sk k ok TNV Q¢

SUEROUTINE OF THE ANATICNAL BUREAU OF STANDARDS MASS CALIERATION **INVQ

C*k*

Ckk PROGRAM VERSICN CF SEPT.1091971 WRITTEN BY ReCoRAYEQLD *% INV QY

Ck*% AND MRSeReNeVARNER *¥ INVO
*¥ INVOI

Cax MODIFIED BY Re Ns VARNER SEPT 1979
C k3 2 el e 3 v 3k e 3 3 3 3k o 3 ok ok ok sl ok ak 2 3 ok ok ok ok o 9k 3k 3 ok ok ke ok skl ok ok ok kg k Sk dkeskok ke kokok Sk dkok sk b Rk Rk sk kskk ok INVO(

Cakok MATRIX INVERSICN WITh MINIMUM ROUNDQFF ERRCFR ACCUMULATICN. dk INVG:
Cx*¥ WRITTEN BY MRSeSeT.PEAVY oSTATISTICAL ENGINEERING LABORATCRY s %% INVO
Cx*  NATIGNAL BUREAU GF STANCARDS sWASHINGTON s CeCs 20234 *%INVO:
Cx*x A IS ThE MATRIX TC BE INVERTED *% INVO
C** M IS THE NUMBER OF RCWS IN MATRIX *% INVO
C**x KK IS THE NUMBER CF CCLUMAS IN MATRIX *%INVO
C**  ISIG=0 INVERSE SUCCESSFUL *% INVO
C**  ISICG=4 SINGULAR MATRIX *% INVO

*% INVO

Cok% ISIG=-1 CHECK CN I(IDENTITV)—-AXA(INVERSE) FAILED
€ 33k 3k sk 3 sk ok ok ok ok ok 3§ ok ofc 3k ok o 3k 3k 3k 3k 3 2k 3k 3k sk o Ok o sk e o sk sk 3k o sk ok ok ks sk 9k o ok o ok ok ok ok 3k ok 3k ok ok ok sk kR ksk sk skokk ok INVO

DIMENSIGN A(1) INVO
CCMMON ZINVCST/ ZERMAC INVO
(C 3he5k 3 okl o ok s ok sk o 3 ok ok ke skokok sk skl ok sl ok ok o ok ok ko ok stk sk sk e sk kot ok Sekeokokok ok dokskok ok 3 okkokok sk k kR INVO

Ck* SAVE ORIGINAL MATFRIX %k INVQ
ook ok ok skok ok ook ok ok ook ok ok ol ok o o ok s ok ok sk akok ok skok sbokok ok skok kol sk skokok ok sk ok ok ok skl ok 3kakok o sk okok skl kR ok ok TNV
CALL SAVMTX (M) INVQ

INvg

1S1¢=0

N=M INVS
NN=KK {
N2=N+N

DO 3C J=1oN
NJCCL=(N+J~1) kNN
D0 20 I=1.N
KINJ=NJCCL+]I

IF (I=-J) 100620910

10 A(KINJI=0.
GQ TC 30

20 A(KINJ)=1.

30 CCNTINUE

C ko ok ok e okt ok ook ok okok oK okok ook 3k ok ok ok o ok ook ook Kok Kok Aok kK o ko ok ok ok okok % ok ok stk o kb ook R R K
C*¥*  DETERMINE MAXIMUM ABSOLUTE GF VARIAELE BEING ELIMINATEC.
Cokok dakokokok sk Ak ok ok ook ook ook ook ok b ook b ook ob sk o koo sk ok sk ook ok o Ak ok o sk ok ok o AR A H
L=0
40 L=L+1
LCCL=NN*L~-NN
KLL=LCCL+L )
IF (L-N) 5091004200
C ook koo o sk ok ok sk sk ok ok sk ook ok kb o o ook sk sk ok ok ok sk sb ok ok sk R KR 3 1R
Cx*  FINC THE LARGEST ELEMENT IN THE LTH COLUMN. ok
Cook otk sk ook sk ok skakokok oo o ook ok ook ok ok ook ok ok ok koo ok kA A
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50 Ji=L : INVOO4EQ

C=AES(A(KLL)} INV004g0
Li=L+1 INV0O0S500

DO 70 I=L1.N INVOOE10
KIL=LCCL+I INV0O0S20
X=AES({A(KIL)) INV0OS20

IF (C=X) 60,70,70 INV0OS40
ﬁ************#*********#******#****************************************INVOOSSO
(¢ RECCRD THE NUMBER CF THE RCW HAVING THE GREATER ELEMENT. *% INVOOS€E0
kiR 3K ok kR Rk ok ok koo oh kol b Ak kR ok XA K K KKK INVOOS 70
60 Ji=1 INVOOSE0
AR R Rk ok ok ko ok ok ok ok ok skokokak dkkkok ok koobok b kokak bkl kb skokok R kK kKRR K INVO OS5 S0
(k¥ ¢ DECCMES THE GREATER. *kINVOOEQO
gtk ok ok ok sk ok ok s sk sk ok ok sk ok ok ok 3 3Rk ok ok ok ok dok ok sk ok ok sk Rk ok okokok ok o ok kokak ok ok ok okakok ok R 3 ¥ kokk ¥k k% % INVO 0610
’ c=X INVGOE2O
10 CCNTINUE INVOOEZ0

c#*********************#******#*********************#********##********INVOOGQO
(2 INTERCHANGE RQOW J1 WITH RCW L. J1 IS THE ROW WITF THE LARCGEST **kINVOCEEQ

¢k ELEMENT TEST TC SEE IF INTERCRANGING IS NECESSARY. *% INVOOEEQ
ﬁ*“***************************#********************#*******###********INV00670
IF (J1-L) 8051C0080 INVCCEED
g0 DO 90 J=LeN2 : : INV006SO
JCOL=NN*J=NN INV0O700
KJ1J=JCCL+J1 INVOO710
HOLD=A(KJIIJY) INVOO720
KLJ=JCCL+L INVCO0730
A(KJIJI=A(KLY) INV0Q740
ACKLJ)=HCLD INVOO750

CONTINUE INVOO760
ok ok koo ok ok ok ok ok ook Kok ok ok ok ok ok ok R ok kKoK ok R bk ok b Kokok ok A Aok ok dkk R Ak kokkkkk INVO 0770
IF  THE LARGEST ABSOLUTE ELEMENT IN A CCLUMN IS ZERC WE HAVE ** INVOO780
A SINGULAR MATRIX **INV0OO790
»**_****************** sle 3k e s e 3 e 3k sk 3h 3k S ke ok sk skeske Sk ok s dkdk ok b sk ok ok ok Sk sk ok ek sk sk b Sk ok k sk ok kckckck k INVOOSOD
F (ABS(A(KLL)})=-ZERMAC) 110,110,120 INVCOELO

SIC=4 INVQ0820

60 YO 200 . : “INV00830
% 3 ko ok ok ok ok ok ok ok sk 3 3k ok ok o sk sk ak ok sk o ok ok okok ak ok ok dkakok kook ok sk ok ok sk kok kok bk ok kok sk ok kk kk ok ok K kk kX TNVOOS 4D

RC ALL THE ELEMEMNTS IN THE LTH COLUMN BUT THE PIVCTAL ELEMENT **INVOCES0
3% ok ok ok ook oksk ok ok ok 3 R skok bk 3k Kok b ok ok ok ok Kk kokok Kk ak ok Kok Kk kokokokok Rk dkok kK kkd#kkkkkkkk INVOOEED
INVOGCETO

INVOQB880O
1300130015¢C INV00890

L=N) 140.,1704+140 INVQQSCOo
INVOOS10
TNVO0S20
INV0GCS20
INV0OO0S40
INVOOGEO
INVQOQGEQ
INV00S70
INVOGSEQ

INVQOSSO
(KIJ)+Z*A(KLI) INVO10Q0

} 40,540,130 INVO1010
Rk ok ok ook o ok ok ok o 38 ok sk ok ookok ok ok R ok ok ok R Aok kKR KRk K TNV 01020
*2i::CNAL ELEMENTS, *%xINV0O1030

*********14#*#**#***********#********##**i##********INV01040

*N INVO10EC
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INVOL

KKK=ANK I=NN+I

ZZ=A(KKK) INVO1

DO 180 J=1.N2 INVO1L
INVO}

KKI=NNkJ=-NN+1
180 A(KKI)=A(KKI)/ZZ INVO)
C 3k 3k sk s e 3k e 3k 3k 3k o 3k e 3k ok 3K 3k Skeak sk 2k 3k ok ok ok ok 3k 3 ok Kok ok sk ok 3k ok A ok sk koK ok dokalesk ok kkok sk kok kb b kokk kkkokk INVO L

Ck* RETURN AFTER PUTTING A INVERSE INTO B **INVQL
C 3 sk ok skokok ok ok ok 3k ok ok 3k 3k ok ook ok ke dkok ok R ok sk Rk kR kb ok kR kR kKA Rk kKKK BN AR KR RN KR KRR B R YRR KXY RkINVOL

DO 190 J=1,N INvVeol
JCOL=NN*J-NN INVO]
NJCCL=RN*N+JCOL INVO1
DG 190 I=1eN INVO1
KIJ=JCCL+I INVOL
KINJ=NJCCL4T INVO]

INVO}

190 A(KIJYI=A(KINJI) )
€ 3 3k ke skok ok ok 3k ok ok ok ok 3 ok ok ok ok ok sk S ok ok ok 3k ok 3k 3 3k e ok ok ok ok ok 3k 3 ok ak 3k skak 3k ook ok ok sk sk skok Rk dkok sk ¥ Ak kk Sk kkok k INY ()

C%*% CHECK SUCCESS CR FAILURE CF MATRIX INVERSION *EINVO]
ok ok kst ok sk ok o ok ok ok ookt sk ok Kok ok ok Sk Sk o Kok Sk oK ek o ok ks oo ok ok ok ko ok 3 ok sk ok ok ok b ok bk kK K Kok TNV |

CALL INVCEK (A+MoKKyISIG) INVO!

200 RETURN INVO;
END INVO;

—== SAVMTX SUBFRCGRAM ===
SVMO!

SUBROUTINE SAVMTX (M)
C 3k 3k 3 e ok ok sk ok ek 3k 3 Sk 3k e 3k 3k ke ook sk ko ok ok ok 3 3ok ok %k ak 2k 3k ok sk e 3k 3k ok ke 3k 3 e e sk ke ok 3k ok ok ok ok ok 3 sk ok e ok sk ok ok sk SYMOY

SUBROUTINE OF ThHE NATICNAL BUREAU OF STANDARDS MASS CALIERATICN %*%SyMO:

CH*

Cx* PROGRAN VERSICN CF SEPT.10,1971 WRITTEN BY ReCeRAYECLD **SVYMO:

C*% AND MRSsRaNeVARNER X SVMO-
#%SVMO:

CH# MODIFIED 9Y Re Ne VARNER SEPT 1979
€ 3k skok sk ok ok 3 ok ok ok ok ok ok kokok ook ok ok sk ok ok ok sk ok ok ook ok kakok ok ok sk okok ok koK b kR Kk ok Kok ok k ko Rk Kk Kk K SYMO
CH* SUBROUTINE TO SAVE ORIGINAL MATRIX EBEFORE INVERSION **SYMO
C*x MATRIX IS IN Y ANC IS STCRED IN B *%SVMO
€ 3k ok ok ok kb ok 3k skook ok ok ok oK o ok ok 3ok 3k 3 ok 3k ok ok ok 3k 3 3ok ok skok ok kKoK AR o ok o ok ok ok ok kK oK Kok K b ko kok ko kK SVMO

C*k* DIMENSICN FCR CCMMCN /CHECK/ VARIABLES *%SVMO
€ =k ok ok 3k sk ok 3k 3 3k ok ok 2 ok sk ok sk ke skok 3k 3k ok ok 3k ok 2k ok ok 3k ofe ok ook sk ok ok 3k ok skookak o ok sk ok o sk ok skok ok ok ke ok ok 3k sk sk ko sk kok Kok SYMO

DIMENSICN B(28S),Y(578) SVMQ
C sk ofe b sk o sk s o sk s sk sfe e e e o e o sbe ok ok o ok afe ke ke ok ok ok ok ok sk sfe ke oF ok o sheok afe s ke s sk sk ke sk b sk sk ok o ok ok ok of ok ok ok s 3 o ok ok skesk okokok ok S VMO

C*x LABELEC COMMON * 4 SVM
C*******#****************************************#***********###********SV&.
COMMCN /CHECK/ CHCKMAgBoY (g
MA=N*M
DO 10 I=1oMA
10 BC(I)=Y(I)
RETURN
END
—=— INVCHK SUBFROGRAM =---
SUBROUTINE INVCHK (A MKK.ISIG)
C**#**********************************************************##*#*****
SUBFQUTINE OF THE }A?IGNAL'EUREAU OF STANDARDS MASS CALIEFA?IUN *

C¥%

Ck* PRCGRAM VERSICN CF SEPT.10,1971 WRITTEN BY ReC.RAYECLD

Ck* AND MRS eReNeVARNER ' :

Ck¥ MODIFIED BY Re Ne VARNER SEPRPT 1979 -

€ stk ok seokok ok ok ok ok ok ok ok ok ook o ook ok ook ok a ok sk ok akokok ok skokok ok sk ok ok ok ok Sk akoksk ok o Rk

CHk SUBRCUTINE TO CHECK I~AA(INV)
Ck* A IS INVERTED MATRIX

C*x% 8 IS ODRIGINAL MATRIX

Co¥ M IS NUMBER OF RQWE IN MA?RI*

CH* KK IS NUMBER OF COLUNMNS IN MATRIX
C*%k ISICG=—-1 IF I-A*A(INV) FAILS
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CRFEFER B E TR ERR KRS RAHRER KD TRRFIOOERRFEF CKE AR ERE R DR RXIREE S B I XXX RAXKIVCO0140

DIMENSICN A(1) IVCOO1E0
RRREER Rk Rk ok ok ok ok ok ok b Aok ok okk sk ok Skkok Kk Rk kR R okkk Ak k K kk k% TVCO0160
| oKk DIMENSION FOR CCOCMMCN /CHECK/ *%IVCO00170
t**********#***#*****#*******’F#*#1*#***********************#*?*3******** IVvCOQ 180

DIMENSICN B(28G)oY(S78) IvCo0isSo
Cric R R R Rk AR ROk ok kKR o ok ok ok sk kR ok AR AR AR A AR AR ¥ ARk F k¥R R IVCO0200

[k LABELEC COMMON *%1VvC002iC
¥k *%IvC00220
COMMON /CHECK/ CHCKMAREgY IvCo0230
N=M 1vCa0240
NN=KK Ivcoozg0

c“##************#******#***#**#****************#********#***1##********IVCOOEEO
(xk RESTCRE ORIGINAL MATRIX *%IVC00270
{H*********************************************************************IVCOOEBO

NP=N*N 1vcoca2so
DU 10 J=1eNP IVCO0300
NP2=NP+J IVCo00310

10 A{NP2)=B(J) 1vC00320

WH@**#**************************#**************************#*#********IVC00330

wk  B=l-AACINV) *%IVC00340

Sk ko ok ok 5k o o sk ek o ok o o ok ook 3 3k o ok ke ok o ok 3 ok ok akk ke ok ok ok ok ok skok ok ok sk ok sk sk sk ok ok koK ok ¥ bk kok K kkk X IVCO0350
1ap=1 IVCO03€0
K=1 IVC00370
DO €0 J=1g¢NN IVC00380
TAF=N*N+1 IVC003S0
DO 50 KA=1sN IvCco04cCo
1A=1AP IVC00410
1B=1EP IvCo0320
B(K)=0e0 IVCQ00430
DO 20 I=1¢NN IVC00440
B(K)I=B(K)+A(IA)*A(IB) IVC004S0

- iB=18+1 iVvC004€D

B 1a=1A+n » IVC00470
IF (JeEQeKA) GO TC 30 IVC00480
B(K)=~E(K) IvCcooasc

1IVCO005G0

BI{K) IVC00510
IVC00sza

IVCOCS30

1IVC00540

%k 3% 3k 3ok ok ek sk ok ok ok ok ok 3k ok ko s ok ok ok ok ek skokok sk ok dk ok ke kb dkokok R sk k ko okk ok ¥k kkkk kkkk IVCOOSS50
UP THE LARGEST ABSCLLTE VALUE FROM I-AA(INV) *%IVC00S60
********#******#***###*****************1*#******#***##*********IVCOOS?O
EsS(o(1)) IVCOCSEQ
IVC00550

C1=2,9 IVCOOECO
MAX1(BIGo AES(E(I))) IVCO0€E10
*******************#*****************#**###**#***##*********!VCOOEEO
CITICN IS NCT MET SET SIGNAL (1S1G)=-1 *%IVCO0E20
1=e01%S,Ds OF EALANCE ( INPUT VALUE) **k IJVCOO0€E40Q
3k okok ok ok ok o o ook o ok ok ok ook ok o ok ok ok koo sk ok ok ok ok ok ok ok okok ok ok ok ok 3ok ok sk kkokk k% TVCOCE50
*LE.CHCKMA) RETURN IVCOO0EED
IVC00€70

IVCQO6€Q

UBFRocaay - IVCOCEST
NE PRINT2 PR20001C
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€ 2k 3k ok sk ok ok 3k ok skeske Sk ok o o e ek ok sk e ok Sk kol sk skok ekl deokoskok stk ok 2k ok okok 3 ok ok b okl kokok Rk Rk kR ok kR XPR2Q(QQ
C*k* SUBROUTINE OF THE MNATICNAL BUREAU OF STANDARDS MASS CALIERATION *%PR200Q

Cokk PROGRAM VERSICN OF SEPT. 1091571 WRITTEN BY ReCeRAYECLD *%¥PR200¢
Cxx* AND MRSsReNeVARNER *¥PR200Q
Cokx MODIFIED 8Y Re Neo VARNER SEPT 1979 **PR20G(
Cakesk st ok b ok skok ok stk akook doR s ok o skok SRk ok haok ok skokakok ok ok okakok ok sk kol ok koK ok ok F ¥ ¥k ok K PR20 0 g
C** SUBROUTINE YO PRINT FAGES FOR CNE SERIES *%kPR200(
Coeak sk ok ok ok 3 3o Aok ook ok ok ook ok ok ok ok ok akak ook bk ok R 3ROk ok Fokok 3 kkok ¥ ok ok 3 ks ko kk kR X PR20 0¢
Cak DIMENSICN FCR COMMCN /PRT1/ VARIABLES *%XFR200]
€ sk sk sk ok o ook ok ok ok ok skokok o o kookokok 3ok ok sk ok ok skokak ko ok ok ook ok ok sk ok Rk ok b kR R K Rk K RPR200 g

DIMENSICN E1(72)+,B2(72)+sB3(72)+84(T72)+85(72)eB6(72)eB7(72)0 PR200;

2 IDATE(3) FR200g
€ ok sk ok sk sk ok sk ook ook skl ok 3k ok ok o Sk ok ok ok ok kb ok sk ok Aok ok ok akok bk ok kkkok ok ok ok kb kokok kkok ok o 3 b ok sk Rk kK KPR20 0
Ckk DIMENSICN FOR COMMCN /INPLY/ VARIABLES *%PR20(:

€ e skok ko ok ok 3k dkok sk sk sk ok ok koo ok ok dkokok sh ok 3k ok skok sbokakok e dkakok skakokokokk kb dokokk b dokokok kakok R Ak k¥ k kKK RPR20 g
DIMENSICN AIDCST(Se1S5)sANCM(15)9DENSTY(15)¢COEFEX{15)s ACCVAL(15)e PR2CO

2 ARSTIN(1S)oACKSTO(15)¢IRSTCU(1S)y IPRNT(1S5)sDESMAT(15:50)¢ PR200.

3 CBSERV(60C)9ALCON(15,20) FR200
C*********#*************#****#*#****************#************##*********PRZOO;
CH3* DIMENSICN FOR CCOMNCN /CCMFLT/ VARIAEBLES *%PR200,
C***********************4***####****i***************####*****##*********PRZOO‘
DIMENSICN SWTPRT(50)sA(S0),DELTA(50),0BSCOR(15)9COMVOL{15), PR200

2 SERROFR{15)s TRISICG(1S)oTCTUN(1S)9DRIFT(50)9ZERD(S0)esCOMVEF{(15), PR200

3 CORRSAC20)0SIG3JA(Z0)oUNCSAC20)+1I0TSTR(S0)+SERZA(20)+0351(507) PRZ200

€ 3k ok 3k ok ok o5 ok ok ok ok ok skeako ok ok sk ook 3k o kb ok sk ok o ok ok skskeak sk ok skeokok dkok ok ok ok b ok ok sk ok 3k ok K ok ok ok ok ¥ b Aok sk k sk kX PR 20 0
Ckk DIMENSICN FOR SUBRCUTINE FRINTZ ; *¥PR200
3k sk skl o sk sk sk okok ok ok ok ok koeakook ko ok B okshok o3k o shok sk b ook skl sk ook ak sk kb ok ok ok b Sk akok ok okok ek bk kR kR 3ok X PR200
DIMENSICN ITEMP(L1S)SsKTENMF(LE) »JTEMP (20) PRZ0C

€ 3k 2k 3% 2 ok e 200 3k o ook ok ok 3k ok ok 3ok sk ok ke ok 3k 3 3k ok o ke 3k a3k ok 3 ok 3k e ok o dje ok e e ok ok ok ok 3 9k 3k 3K ok ok o ook ok ok ok ok 3 o ¥ 3k ok k3 Fkk R PR200
C***#*****#********#*******#***#*#*******#***********#*******#t#*****#**PRZDQ
Cx* DIMENSICN FCR CCMMCN /CHECK/ VARIABLES *%FR200
€ 3% 3%k % ko e ok 3k sk ok ok ok 3 Aok ok o ok ok o 3k ok ok 3 3k 3k 3 3 ok ok 3k o o ok 3ok k kol akok 3k Xk ok ok ok o o ok sk ok ok okok ok Kok sk B F ok kRokkkkkPR2 ]
DIMENSICN B{(289),Y(578) pnz%
€ 9% 3k 3 33k 3k 3k ok 3k 3k 3k 3k ok ok sk 3 o 3k ok ok sk sk o ok o X ok o 3 33 3k 3 ok A 3k ek dkok 3 3 ko 3k 3p 3k ok e ok ok ok 3ok 3k 3k ok o oh sk oksk sk sk kokk kPR201
CH* DIMENSICN FOR CCMMEN /PRTLB/ VARIABLES **PR20J
c***********************st**sie*su-s.m****#************************ﬁ++********Pn2§°
DIMENSICN PRTLEX(1%) . PRE
C********4**************#******:*#***********#**#***#:ir***#***##*********PR
Cx* LAEELEC COMMON *¥PR
G ok 3k ok ok ok ok ok ok 3k 3 3k 3k ok ok ok 3k ok ok ok 3K ok ok b 3k ok ok 3k 3k o 3935 ok ook 3 ok sk ok sk ke sk sk dkok %k ok ok ok ok ok ook ok kokok ok 3% B ¥k akk ok kR kK P
COMMCN /PRT1/ EloB23E3,84+BE4BE+87s RANERRs SYSERRsTNOMoL 1,L 2L 3014
2 LS+L6,IDATE, IEREST A
COMMCN /PRT2/ IPAGEsNOSEReIFGCT
COMNCN ZINPUT/ TEARoPBARGFBARsSTDERAsSWT s VSWT 4CEXSWT+AIDCST ANOM
2 DENSTYoCOEFEX9s ACCVALp ARSTINGACKSTDpDESMAT ¢ CBSEFRVe VARBAL 9 ALCOM,T1
39 T2FoP 1P oP2Po HIPF2PCF1 ,CFZQCTIQCTZ-CHInCFZvDTlP;DTZP.CFIPcDPZP
4 OH1P,GH2P ,10P 4 IEAL »NOES+NUNKN, IRSTCUp IPRNTe ITPOSs ICKUSD o ICALDSe
5 LINVARsNZ2gNa
COMMCN /COMPUT/ CESCCRsCORR,VOLRES+RHOASSWTFRT . 2sDELTA.CCHVCL
2 SERRCRsTRISIGsTCTUNyACCRR+»CCRRES, TMSUM,VGLSUMy SERSUMs T3S 1GeALOA
390BSTDoFRATIO,CBCCCKoOBSCKy TVAL s DRIFT s ZEROyV2TAUg STAR9 CCMVCPy
4 CORRSA;SIG35As UNCEASRHOAARHOAB, SERSA »DS1 sNDGFR s ISWTCH» IFLAG
5 IRCUTIOTSTRsJSTAR
COMMCN /PRTLEB/ PRTLBX
CCMMCN /CHECK/ CHCKMAgBoY
COMMCN ZUNITIO/ IR,IW,IP,IFL,ITMP
COMNCN /0PFDVL/ KFLC(18)
COMMCN /PCHOUT/ NTCP
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C**#********************#*************************************#1*******#PR200600

c¥*  TYPE STATEMENT *%PR200610
AR HAR AR Rk SRk ok KRR R KRR R A KRR AR R F R A AR A FRRF AR KK RPR200620
DUUELE PRECISICN CESCOR PR20GE20

C*#******#**************#******#****************#****#i*****************PR200640
NOSFR=NCSER+1

PR200O£E0
1TST=1 PR2006E0
1F (NCSER.NEs1) GC TG 10 PR200€70
NTOP=0 PR20CEEC
REWIND ITMP PR200ESO

C**#*******************##*#**f******************##*##********#*##*******PRZOO?OO
¢4 WRITE FIRST PACE CF SERIES **PR200710
u##*******************#*********4**#***********#****t****#**#*#*#******PRZOO720
10 CALL HEADPG PR20C730
CALL CHKLN (2) PR200740
WRITE (Iws1140) STDEBA,VAREAL PR200750
CALL CERKLN (3) PR20C07€60
wRITE (Iw,1150) ICALDS PR200770

DO 15 I=19NUNKN PR200780

15 ITEMF(I)=ARSTIN(I) PR200785
CALL CHKLN (1) PR2007S0
WRITE (IWe 1160) (ITEMP(I)e1=1¢NUNKN) PR20080OC

CALL CFKLN (6) PR200810
NRITE (IWs1170) CCRRsTEAR+VCLRES,»SYSERRsRANERR PR200E20

DO 20 I=1¢NUNKN PRZ00820

20 ITEMP(I)=ACKSTO(I) PR200840
CALL CHKLN (1)} PR200EEQ
WRITE (IWo1190) ICKUSD PR2008ED

CALL CFKLN (1) PR200E70
WRITE (IW.1180) (YTEMP(I),.TI=1,.,NUNKN) PR2008ARQO

CALL CEKLN (1} PR20CESO
WRITE (IW,1200) V2TAU PR200900

DG 20 I=1pNUNKN PR2CCS10

3 ITEMP(I)=IPRNT(I) PR200520
CALL CHKLKN (1) PR200930
WRITE (IWo1040) (ITEMP(I)sI=1¢NUNKN) PR200540

CALL ChKLN (15) PR200SS0
¥RITE (IW+1210) T1F,T2P . TEARLP1P P2P,PBAR.H1F,H2Po HEARs R+ CABe RHOAAPR200960
9RHCA9CT19CT2oCP1oCP2oCH13CH2)CT1PoOT2PoOP1F9OP2P9OHIPoCOHZP PR20CS70

CALL CHKLN (3) PR20CSED

1F (N3.EQ.0) GO TC 70 PR200SSC
***#************it**:k***t****************#*****t**i****it********PRZOl aco

UTFUT IN ENGLISH (FGUNDS) **%PR201010

% 2 3j 3 3k ok ok 3k ok ok ok o o ok 3k o3k ok ak 3k k5% 3 o ok 3k ok ok ok Sk akak sk ok 3k ook ok Sk ok ok ok B kok sk sk okok ok k Kk kkk R k%k%k%PR201020

TE (Iwg1220) PRZ01030

0 I=19NUNKN PR201040

LL CHKLN (1) PR2010S0
ACCVAL(1)) 40,80,40 PR201060

TE (IW.1230) (AICCST(IUsI)+IU=1,5),PRTLEX(1)¢DENSTY(1)eCOEFEX(IPR201070

-CVAL(T) PR201080

£ €0 PR2010S0

(IW,1230) (AIDCST(IUsI)IU=1+5)¢PRTLEX(I)oDENSTY(1)oCOEFEX(IPR2011G0

: PR201110

FR201120

i;° PR201130
*****************#*#***************************#4*********PR20l!40

IN METRIC (GRAMS) **FRZ011€0

FHRE KRRk oo o ook hok o sk kok ARk Rk kKA h k% 4 Rk KRk k APR201 160
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70 WRITE (IwW.1250) PR201170

DO 100 I=1¢NUNKN PR201180
CALL CHKLN (1) PR2011gg
PR20120p

IF (ACCVAL(I)) E€0950080
WRITE (IW+1240) (AIDCST(IUoI)sIU=1+5)sANOM(IDDENSTY(T)CCEFEX(I)4PR2012]9

80
2ACCVAL(I) PR20122¢

GO TC 100 PRZ0123¢

90 WRITE (IWs1240) (AIDCST(IUs1)eIU=145) ¢ ANOMET) ¢DENSTY(I)CCEFEX(T) PR20124¢
PRZ012gg

100 CONTINUE
C 3ok 3k o ook sk sk b okok ook skolok ok kokok ok kol akdolokak ok R kokkok ok ok ki ok p ok ok ok kkok dk ¥k kk k¥ kkkPR2012¢g

C*k* WRITE SECCND PACGE CF SERIES *%¥PR20127¢
C ok daakor dok skobak bk ok skdkakokakokok ok ok ok okodobokdkok ko kokk kR d ek kP dok kb Rkkk dkkdd bk kkkkkkkPR2012g¢

110 CALL HEADPG FR201z5¢

CALL CHKLN (3) PR20130¢
WRITE (IW,1150) ICALDS PR20131¢
CALL CHKLN (2) PR201329

PR20133¢

IF (N3.EQe0) GC TC 210
Ceskeoskaakokok ok dokokoksdokok ook deok dkalon 3 kokak ok hokokok ok ak ko dkok ok ok shkokokeok o ok kb ok ok 3 Sk ko kk ok kPR20 1 34

Cokk OUTPUT IN ENGLISH UNITS **PR20135¢
CHk%* JFLAG=1 PCUNDS *¥PR20136(

C**x  JFLAG=2 MILLI-PCUNCS **PR20137¢
C**  JFLAG=3 MICRO=-PCUNCS **FR20138(
C**#********************#*****#******#**********‘#***********#**********PRZOIBN
JFLAG=1 PR20144(

IF (PRTLEX(1)LT+04001) GC TC 120 FR20141(

IF (PRTLEX(1)eLTo1.0) JFLAG=2 PR20142(

G0 TG 130 PR20143(
PR20144¢(

120 JFLAG=3
130 D0 3170 I=1¢NUNKK
GO TO (14091500163)e JFLAG
140 KTEMP(I)=INT(PRTLEX{(1)+e5)
GG TC 170
150 KTEMP(I)=INT(100C«*PRTLEX(I)+.5)
GO TC 170
160 KTEMP(I)=INT(1CCO0000*PRTLEX(I)+.5)
170 CONTINUE
GG TC (180+190,200)y JFLAGC
180 WRITE (IWe1050) (KTEMP(I)eI=1sNUNKN)

PRZ0O148(
PR20146(
PR2014§

GO TO 270 .

190 WRITE (IW,1060) (KTEMP{1).I=1,NUNKN)
GO TG 270

200 WRITE (IWe1070) (KTEMP(I)oI=1¢NUNKN)

GC TC 270
€ sk oh ok ok ook of b ook ok ok sk ok ok kol o 3 sk ok b okok kb ok ok ok sk sk koo ok o ook ¥ o6 o sk ok ok ok o skaok sk ok ok Rk Kk KPR
Cx*x  QUTPUT IN METRIC
Cx*  JFLAG=1 GRAMS
C*x  JFLAG=2 MILLIGRAMS
L T T P T TR T TR P PR PP mprmps grpapnprprpanpanpppnpanps Y PR E L L L LT
210 JFLAG=1

IF (ANGM(1)eLTele0) JSFLAG=2

DO 240 I=1.NUNKHAN

GO TO (22062300 JFLAG
220 KTEMF(I)=INT(ANCM{1)+.5)

GO YO 240
230 KTEMP(I)=INT(ANCM(1)*1C00e+eS)

240  CCNTINUE

GO TO (250,260), JFLAG

250 WRITE (IWo1260) (KTEMP(I)oI=19NUNKN)
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GO 10 270 PR2017£0

260 WRITE (IWo1270) (KTEMP(1),1=1,AUNKN) _ PR201760
c*ﬁﬁﬂ#*ﬁ*1*#****#*******#****************************##*****##*#*****#**PR201770
CH* SET UP AND PRINT CESIGN MATRIX *%PR201780
C***************#*************#**#**************#***#****$***#=}#**#*****PRZQ 1790
270 DO 210 I=1,NOBS PR201800
DO 200 J=1 sNUNKRK PR201€10

IF (DESMAT(JsI1}.EQs0.0) GC TG 280 PRZ01820

IF (DESMAT(JoIJeEGols0) GL TQ 290 PR201830
ITEMF(J)=KFD(12) ) PR201&840

GO TC 200 PR2018S

280 ITEMP{JI=KFD(11) PR201860
GO 7O 300 PR201€70

290 ITEMF(J)I=KFD{15) PR201880
300 CCNTINUE PR2018G0
CALL CRKLN {1} PR201500
WRITE (IWs12803 I {(ITEMP{J)oJ=1sNUNKN) PR201S10

310 CONTINUE FR201920
DO 340 J=1 sNUNKN PR201630

IF (ARSTIN{(J).EG.0.0) GO YC 320 PR201940

IF (ARSTIN(J)eECe2.0) GO TO 330 ‘PR201G50Q
ITEMF(J)=KFD(12) ER201680

GO TC 340 ' PR201S70

320 ITEMP(J)=KFD{11) PR201G80
GO TO 340 PR2015S0

330 ITENP(JI=KFD(15) PR202000
340 CONTINUE PR202010
CALL CHKLN (1) ‘PR202020

WRITE (IWo 12903 {(ITEMP{J) +J=1sNUNKN) PR202030
C***********#*#*********#******#****************#************##*********PRZOZOQO
‘C¥%¥ ~ WRITE CBSERVATICNS AS READ *%PRZ0Z0EQ
TRk dokok ok ok o ok ok ok s sk ook ook ok Kok skl ok bk okook ko ok Aok ok R SR Rk k bk kR kKR A F AR AKF AR X XPR2020E0
CALL CEKLN (3} PRZ0UZQ070

WRITE (IWe1300) FR202080

J=1 PR2020S0

CALL CHKLN (2) PR202100

GO TC (3500390980C 0450470 4EO0) ;TPUS PR20Z110

WRITE (Iw,1310) PR202120

DO 380 1=1,NOBS PR202130

CALL CHKLN (1} PR202140
(DS1(1)eEQe0,0) GG TO 360 PR2021E0

ITE (IWo1370) I9CBSERV(J)sCOBSERV(J+1)o0BSERV(J+2) PR202160

ey . 1€ 270 PR202170
s ITE (1W,1370) I1,CBSERV(J) sOBSERV{J+1} PR2021€0
J+3 PR202150

NTINUE FR202200

PR202210
F ook odokok ook ok ok ok ok skokok fok kK ok kKo Aok kKoK kR Rk Rk Rk kkkhdkkkkk k¥ *PR202220

PRZ02230
410 PR202240

= (1Wy1330) PR2022%0
QO I=1 +NOBS PR2022€0
ChKLN (23 PR202270
;;Jigo.o.ox GC TO 420 PR202280
J*4>:uagg) I9CBSERV(J) 20BSERV(J+1) s OBSERV(J+2) sOBSERV{J+3),08PR202290
a0 RV(J45),CBSERV(J46),OBSERV(J+7) 9 CESERV(J+8) PR202200

Two 13 PR20Z310
*1380) TCBSERV(J)UBSERV(J+1),OBSERV(J+2) 4OBSERV{ J+3} ,0BFR202320
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2SERV(J+4),CBSERV(J45) PR2023:

430 J=J+S PR2023¢
4490 CCNTINUE PR2023¢
GO TO £10 PR2023¢
€ 2 ok sk 3k ok sk o ok ok ok ok ok ok ok ol ok e ok ok e ok o 3k sk ake ok ok 3k bk ok ok kol ok djok sk ok ke dkdkak ok ok kb k kkkok sksk ok k R ¥k ok k¥R R %RPR2023;
450 WRITE (IWo1340) PR2023¢
i DG 4€0 I=1¢NOBS FR2023¢
CALL CHKLN (1) , PR2024
WRITE (IWo1390) I, CBSERV(J) 0BSERV(JI+1),0BSERV(J+2),0BSERVIJ+3) PR202¢4:
J=J+4 PR2024;
460 CCNTINUE PR2024:
GG 1C 510 PR2024.
C***#*******************#**#***#****************#***#*********#**#******PRaozm
470 WRITE (IwWo1350) PR2024.
GO TC 4350 PR2024
480 WRITE (IW,1360) PR2024
490 JB=12 ' FR2024
DO 500 1=1o9NOBS PR2025
CALL CHKLN (2) PR202s
WRITE (IWo1400) Io (OBSERV(JA)o JA=JeJIB) PRZ02¢
JB=JB+12 PR2025
J=J+12 PR2028
500 CCNTINUE FR2025
510 IF (IFLAG) 530+540+520 PR2025
€3k ok ok sk sk ok ok 3k o ok sk s ek o okok ok 2 kool b sl ok ko dkok ok sk ok Aok ok Aok kb ok A0k Aok dokok ok 3 ok k kKRR K K PR2G2S
C*k RETURN IF MATRIX IS SINGULAR *%FR202¢
Ck*k OR INVERSE IS 1IN ERRCR *¥PR202E
€ 33k o skskok ook ok skok ok ok ok ok ook ok ok ok ok ok o akokok ok ok ok ko kb skskok kokok sk okak ok ek sk ok ok ok ok kb ok ok 3 kb kb kkkkkxPR2026
520 CALL CFRLN ¢(3) PR20OZE
WRITE (Iw,1410) PR2026
RETURN PR2026

530 CALL CHKLN (3)

WRITE (IwW.1420)

M=NUNKN+2

MAZNXM+]

MB=NA+M%kM=-1

ABC=FLCAT(MB-MA+1)/S+s0t3.0

IABC= (MB=-MA+1)/5+3

IF (ABCeGTFLOAT(IABC)) I1AEC=I1ABCH1

CALL CHKLN (IABC)

WRITE (IWs1430) (Y(I),I=MA,MB)

MA=1

MB=VxM

ABC=FLCAT(MB-MA+1)/5.0+3.0

TABC=(NB-MA+1) /542

IF (ABC+GT.FLOAT(IABC)) IABC=IASC+1

CALL CHFKLN (1ABC)

WRITE (IW.1440) (Y(1)4I=MAME)

MB=NMEM

ABC=FLCAT(MB) /5404340

1ABC=MB/5+3

IF (AECGTFLOAT(IABC)) IAEC=IABC+1

CALL CHKLN (1ABC)

WRITE (IWe1450) (B(1)elI=14M8)

RETURN -
C*********************#*****#**#***********************************
C¥¥ WRITE THIRC PACE CF SERIES ok
C********************#**t*#*#*#ﬁ*******************#*#***#***##***
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540 CALL HEADPG PR202%10

CALL CPKLN (3) PR202620
WRITE (IWe1150) ICALDS PR202630

CALL CHKLN (S) PR202540
WRITE (IWe1460) ShTeVSWTe CEXSWTeSTAR PR2029E0

CALL CHKLN (S) PR2020&0

GO TO (SS0,550,580:610,610, 630)s ITPOS PR202S70

550 WRITE (IWe 1470} PR20258C
DO €70 I=1,.,N0OBS PR2029S0

CALL CEHKLN (1) FR203000

IF (DS1(1)EQeCel) GG TC E€0 PR203010
WRITE (Iws15403 T4 IOTSTRCIDLA(I)DELTA(I)o SWTPRT(I)eDS1{I) PR203020

GC TC S70 PR203030

560 WRITE (IWs1540) I, ICTSTR(I)sACI) DELTA(I).SWTPRT(I) PRZC32040
§70 CCNTINUE PRZ0O20EC
GO TC €S0 PR20320€0
Chrrbd ok kR Rk ok b ok R kR R Rk b R 3 Rk kAR A PR203070
580 WRITE (Iw,14380) PR20320E0
CALL CHKLN (1) PR2020S0

DO €00 I=1,NOBS PR2032100

1IF (DS1(1)EQ.0.0) GC TO 590 PR2032110
WRITE (IWe1540) IoICTSTR(I)eA(I)eDELTA(I)e SWTPRT(I)¢ZERC(I)oDS1(IIPR203120

GO TC 600 PR203Z130

5§90 WRITE (IWo1540) IoJOTSTREIDeA(I)eDELTA(I) s SWTPRT{(I)¢ZERG(L) PR2032140
800 CCNVINUE PR203150
GO TO €50 PR2GZ1€0

Cobokob bk ook o b skt sk e stk ok kol b o ok ook ok b sk ok sk skokok ok ok koo ok kR bk kR 8 A 3 K Kk Kk K ¥PR202170
610 WRITE (I¥s1450) PR203180
DO €20 1I=1,NCBS PR202160

CALL CHKLKN €1) PR2032C0
WRITE (IWo1540) Le ICTSTR(I}eA(I)¢DELTA(I) s SWTPRT(ID<DRIFT(I}.DSI(IPR2CG3210

2) PR203z22C
CONTINUE PR203220

GC TC €50 PR2063243

A oo ok o o oS o ok o ok ook o ok o o o oo ook b ok ok ook sk ok ok skl koo ok ok 3ok skokok b ok ok ok 9 b kokk Kk kR ¥ PR20 3250
WRITE (IWe15G0) PR2032¢€0

DC €40 I=1eNOBS PR203270

CALL CHKLAN (1) FR2032E0
CWRITE (IWo1540) I ICTSTR{I1)eA(I)DELTA(I)+SWTPRT(I)+DRIFT(I)oZERC(PR2032G0

‘).CSI(I) PR20330¢C
'jCNTINUE PR203Z10
LF (JSTAR.EQ.,0) GC TO 666 PR203320
LL CEKLN (3) PR203230
ITE (IWp1510) PR2033240
LL CHKLN (6) PR203350

(N3.,EQ.0) GC TC 680 . PR20323€0
*#**#*#********#*****##*#**************************************PRZOEE?O
Lisy UNITS *%PR2033E0
-************t*t******%#*****#****#*****#*#******#****1*********PR203390
PR2CZ4C0
PR203410

PR203420
CBSCOR(1} FR20343C

(IW.1560) PRTLEX(1)sFCESCRe COMVOP(I)9SERRORCIIpTRISIG(L)>TATPR2Z0I440
X PR2034%0
FR2034€0

PR203470
Kok % ok ok o ook ok o ok oo ok sk ok ok ok ok ok o ok b b ko ok b ok ko R RPR20 24 €0
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CXk* METRIC UNITS **¥PR203490
€3k 3 ek ok 3ok 2k ok 3k sk ok ok sk 3k ok ok ok 3k ok ak ok ok ok b 3k 3k B 3k ok bk ok ke ok okl ok 3k dkdkak ok kb skok k pkkkokckkkFdkkkkkkkkkPR203500

680 WRITE (IwWe1520}) PR203S1¢
DO €90 I=1oNUNKN PR20352¢9

CALL CHKLN (1) PR203s3g
FCBSCR=CBSCOR(I) PR203&4¢

WRITE (IWo1550) ANCM(I)FCEBSCR+COMVOP(I)oSERROR(I)+TRISIC(I)y TOTUNPR20355g

2(1% PR203s¢g

690 CCNTINUE PR202%7g
700 IF (ISWTCH.EQeO) GC TG 7180 PR2035gg
CALL CHKLN (3) PR2035¢gp

WRITE (IWe1570) PR202€0¢

710 CALL CHKLN (3) PR203¢1g
WRITE (IWo1580) TEAR PR203¢2¢
XXXX=041%STDEBA PR203€39
XXXXX=ARS(ACORR~CCRRES) PR203€4¢

I (XXXXXSLELXXXX) GG TC 720 PR2032¢sg

CALL CFKLN (7) FR203660
WRITE (Iws1590) ACCRR4CCRRES PR203617¢

720 IF (IRCUT.EQ,00) GO TC 730 PR203268¢
CALL CHKLN (&) FR2032690

WRITE (IW,1600) (IRSTOU(I)eI=1oNUNKK) PR2037¢0

WRITE (IWo1610) TMSUM;VCLSUMy SERSUMeT3SIG PR2032710

. € % skeodk otk gk sk ok ak ok ook ok okook ok ke k3 3ok ok ok o ok kb ok skok ke okok ok ak ok ok ok sk ok Rk sk b sk okk R kak sk R H Rk Kk kXXX %k PR20372)
Coey WEITE LAST DAGE OF GERIES IF LINVAE NOT EcCuaL To ZEOQ *XPAZOZTI0
€ 3k 3k 3 3k %k 3k ok ok ok 2k ok ok Sk ok 3k Sk ok ok ok 3ok kA 3k 3k 3 e 3k e 3 e ok 3k ok o Ok e ok ok ok 3k ok ke akok ok o 3k ok sk sk ok ok ok Sk ok ok ok oF ¥ ok kk ok kkkkPR203740

730 IF (LINVARGEQ.0) GC TO 930 PR2037¢
CALL HEADPGC
CALL CHKLN (3)
WRITE (IW.1150) ICALDS
CALL CHKLN (3)
WRITE (IWs1620)
CALL CTEKLN (1)
IF (N3.EQe0) GC TC 770

C¥e%x ENGLISE UNITS
C 3k 3k 3% 3kl ok ok ok 3k 3k S ok 3k 3 ok ke ok 3k e e 3k b e ok o 3k ok % 3k sk 3k 3k 3ok ok ok ok ak o 3 ke e ok koK ok ok b 3ok ok ok sk ok b b obokok ook %k kK PR20

GO TC (74007509760} JFLAG
740 WRITE (1IwW»1080)

GC TC &00

750 WRITE (IwW,1090)
GO T0 800

760 WRITE (IWs1100)
GO TC €00

€k sk 3 ok ok Sk 2 ok sk ok ok ko ok 3 o ok ok 3o ok ko ok ok sk skok sk ok ok ok ok ok ok koo ok 38 3k ok ok skok s ok ok ok kR 6k KPR
C**%  METRIC UNITS **PR
C oKk ok ook ok ok sk s ok ook sk ko 3k 3k ok ok ok 3k ok ok ok ook ok of ok ok ok skl ok ok ook ok ok ok ok o sk ok o o sk kokok 3 of o 3 sk skokok K kok KPR,
770 G3 TO (7800790)s JFLAG
780 WRITE (1wWe1630)
. GO TC €00
790 WRITE (IWe1640)
800 CALL CHRKLN (1)
WRITE (IW,1650) (KTEMP(I)I=1,NUNKN)
DO 840 I=1,LINVAR
JTEME(I)=0
DO 830 J=1¢NUNKN
JTEMP(I)=JTEMP (1) +KTEME(J )*INT (ALCOM(J 1))
IF (ALCCM{Js1)<EQ.0.0) GO TG 810

144



IF (ALCCM{Jo1)eEQoeilef) GC TC 820 PR204G70

ITEMP( J)=KFD(12) PR204080

GO TG €30 PR2040S0

810  ITENMP(JI=KFD(11) PR204100
GG TC 830 PR204110

B20 ITEMP{ J)=KFD(i5} PR204412¢C
830  CONTINUE PR204130
CALL CHKLN (1) PR204140
WRITE (IW,1660) JTEMP(I}, (ITEMP(K)oK=1 ¢ NUNKN) PR2041S0

a0  CCNTINUE PR204160
CALL CHKLN (8) PR2G4170
WRITE (IW.1670) PR204180
WRITE (IWe1680) PR20416S0

CALL CHKLN (2} PR204200

IF (N2.EQG.0) GO TO 880 PR204210

GO TG (ES06860:870)s JFLAG PR204220

g50 WRITE (IWs;1110) PR204230
GC TO S10 FR204240

860 WRITE (Iwp1120) PR204250
6C TC 10 PR204260

870 WRITE (IwWo1130) FR204270
Ga TC S190 PR204280

880 GO TC (890+900)s JFLAG PR2042S0
890 WRITE (IWs1690) PR204200
GO TC S10 PR204210

900 WRITE (IWs1700C)2 PR204220
910 DO $20 I=1sLINVAR PR204230
' CALL CHKLN (1} PR204340
WRITE (IWo1710) JTEMP(I)sCORRSA(I)eSERSA(I)}eSIGISA(IIsUNCEA(L) PR2043£0

920 CCNTINUE PR2042€60
C *********************#*****#!If#*##*************#***##******###********PRZOQ’?O

. WRITE LAST PAGE CF SERIES *%PR2043€E0
Fokok ok ok dokok sk ek ook ok ok ok Rk ok kb ok Bk pakok akakokkokskak ok ok sk kok h okl kok hkk ARk kkk¥XPR2043G0

CALL HEADPG PR204400
CALL CHKLN (2) PR204410
WRITE (Iwo1720) ALCACP,IBREST PR204420
CALL CRKLN (3} PR2044320
A PR204%&0
PR204450

ITE (IW,1730) OBSTD.STCEEASNCGFR,FRATIO PR204460

b 3k ok ook sk ok ok ok ok ok sk kokok o ok Rk kR Kok kR ok R Rk KA KRR R Rk kA IR E R F A DD F kKK KR kK XPR204470
IMFUTE F ~ VALUE ’ *%PR2044 &0
ko dkokokokok ko ok dokokk Rk kR B Rk Rk Rk kR Rk kokhk Rk R ARk kR Rk R Rk kAR k kR Rk k¥ RPR2044SO
TST=6464 PR204ECO

L CHKLN (&) PR204S10
NDGFR.EGe1) GC TO 940 FR204520
FR=NDGFR PR204520
ST=(140-2.0/(S*ANDGER) 42+ 22635%SQRT(260/ (9« 0KANDGFR )} ) #%3 PR204540
FRATIOWGT.PRETST) GO 10 S50 PR204€E0

E. (IWe1740) FRETST PR204SE0

960 PR204S70
IWe1750) PR204SE0
IWo1760) PRETST PR204ESQ
1W.1750) PR204€00

. PR204€10
I=lsnunkn PR204620
SACKSTE (1) PR204€320

LN (2 PR204€40
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WRITE (IwW,1810) AR2046E0

CALL CHKLN (1) PR204€€Q
WRITE (IWe1180) (ITEMP(I)o1=1oNUNKN) PR204€7¢
CALL CHKLN (1) PR20468g
WRITE (IW.11G0) ICKUSD PR204€5o
CALL CHKLN (1) PR20470¢
WRITE (IWe1200) V2TAU PR204710

CALL CHKLN (6) PR20472¢
WRITE (IwWo1770) CBCOCKoCESCKe TVAL PR20473p

CALL CHKLN (1) FR20474p

IF (CBSCK.NE.0.0) GO TO <80 PR20475p
WRITE (IWs1820) PR20476g

980 IF (ABS(TVAL)eGEe3e) GC TC $90 PR204779
CALL ChKLN (3) PR2047¢gg
WRITE (IWs1780) PR2047¢p

GO TC 1030 PR204800

990  WRITE (IWe1750) PR204g1¢
ITST=0 PRZ04E2p
YXYX=0e0 PR204830

DO 1000 I=1¢NUNKN PR204840

1000 YXYX=YXYX+(ACKSTD(I)*SERRCR(I)) PR204850
XYYX=ABS(TVAL )= (YXYX/OBSCK) PR204860

CALL CHKLN (3) PR204870

IF (XYYXeGEe3e) GC TO 1010 PR204880

WRITE (IWe1790) PR204890

GC TO 1020 PR2045C0

1010 WRITE (IWs1800) PR204510
ITST=0 PR204920

1020 CONTINUE PR204930
CALL CHKLN (16) PR204540
WRITE (IWs1750) _ PR20495(¢

1030 WRITE (IWo1210) T1P¢T2PoTEARWPIP +P2PsPBARsF1P+H2P +HEAR s RHCAB, RHOAAPR20496(0
24RHCAsCT1+sCT24CP14CP24CHL +CH2+4CTIP,CT2P,0OP1F,0P2P9OF1PCHEZR PR204ST(

DIFT=T2P-T1P PR204SEQ
DIFF=P2P-P1P
DIFER=H2P-H1P

Cakok ok skok sk b kokok skokskokak ok okok 3k o okokok ok ok ok B ok Jokokkdokakok dkokok ok bRk ok ok ko b kokok # A bk Rk X kKK *PR2050]
Ck*k PUNCH CCNTRCL DATA RECCRLS *kPR20E0
€ 3 3k %k ok e sk ok ok ok ook o o ok ok ok ok ook e ok ok ok ok ok 3 ok ok sk gk ok ok dkokok ok ok ok dk ok ok b ok sk ok ok ok ok ok sk dkok ok o) F kkkok kkEk kPR20S

NTOF=NTOPX ITST

IF (ITSTEGe0) RETURN

WRITE (ITMP) (IDATE(K)sK=133)+1BREST, ICKUST,0BCOCKy IBAL ¢ QESTDoNDGFPR20

2Ro ICALDSsTBARDIFToPBARDIFPoHEAR9DIFHgsRHOA9 I0OP

NTCF=ATCP+1
RETURN

C 3ok o sk ok 2k ok ok ok ok sk ok o sk ke ok ok ok o ok ok ok ok i ok ok dkok ko ok ok ek ok ok ok oK K ook ok 3 sk ok ok ok kR k ok A okok 3 3 b kokk ok kKR KPRZ
Cx%k FORMAT STATEMENTS

1040 FORNMAT (1Xe13HREPCRT VECTCRe1X+1515)

1050 FORMAT (6X+3H LE/EXs1516)

1060 FORMAT (6XoSH MILLI-LB/6Xo1516)

1070 FORNMAT (€Xe9H MICRC-LE/EX,1516)

1080 FORMAT (2X+4H(LE)+€Xs2KLE)

1090 FORMAT (1Xo8HMILLI~LEy6Xe8HMILLI~LE)

1100 FORVAT (1Xo8HMICRC-LEs6Xs8HMICRO-LE)

1110 FORMAT (2X»4H(LE) sEXe4H(MG) s TX94H(MG) s 10X9 4H{MG) ¢ 10Xe 4H(MC}/)

1120 FORMAT (1Xs10H(MILLE=LB )y 3XsaH(MG)s TXo AH(MG) s 10Xs AH(MG) s 10X 4H(MG)
2/7)
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1130
1140
1150

1160
1170

1180
1190
1200

1210

1220

1230

FORMAT (IXs1OH(MICRO~LE)e3XeaH(MG)o 7Xo 4H(MG) 9 10Xe 4H(MG) o 10Xs4H(MG)PR2052320

27} PR20£Z40
FORMAT (50H ACCEPTED WITHIN STANDARD DEVIATICN LF THE PROCESSs 2Xe PRZ0S2E50

2 F12.503H MG/S1H ACCEPTED BETWEEN STANDARD DEVIATION OF THE PRCCESPR20E£2€0
359 1XoF132eS93H MG) PR20E2170
FORMATY (/7720H CALIERATION DESIGN ,14) PR20cS2€80
FORMAT (17H RESTRAINT VECTORo1Xe1515) FR20£260
FORMAT (31H MASS CCRRECTICN OF RESTRAINT 231 XeFl3e5¢3H ¥C/ PR20E£3CO
2 46% VOLUME OF WEIGHTS EEINCG USED IN RESTRAINT AT F&e293F C 9 7Xse PRZGEZLU
2 F13¢504H CM3/36H SYSTEMATIC ERROR IN THE RESTRAINT $2€EXeF1365¢ PR2CSZ20
4 3H MG/ESH 3 STANDARD DEVIATICN LIMIT FOR RANDCM ERROR AFFECTING RPR2052320
SESTRAINT sF1054+3F NMCG//) PR2Q0E£340
FOR¥AI (22H CHECK STANDARD VECTORel1X91S51S5) PFRZ20%3%0
FORMAT (22H CHECK STANDARC USELC +14) PR20EZEQ
FORMAT (44H ACCEPTED MASS CCRRECTICN OF CHECK STANDARD sF13.59 PR20E£370
2 3H MG) ' FR20£380
FORMAT (/716H TEST CONDITICNS 429X +6HBEFCRE s 7Xo SHAFTERe 7 X9 7THAVERAGEPR20E360
2/36F CCRRECTED TEMPERATURE IN CEGREES C $3F13.2/ PR20E4C0
3 28F CCRRECTED PRESSURE 1IN MM FG»9Xe3F13e3/ PR205410C
4 30+ CCRRECTED HFUNMIDITY IN PERCENT6X+3F13.2/ PR20S420
5 31H CGMPUTED AIR CENSITY IN MG/CM3¢7X93F12+4/ PR20E£420
6 23F TEMPERATURE CCRRECTICN,14X+2F13,3/20H PRESSURE CORRECTION,17XFR20E440
742F13.3720H HUMIDITY CCRRECTICN+16Xs2F13e2/ PR20E4EC
8 34H GBSERVED TEMPERATURE IN CEGREES Ce2Xe2Fl13.2/ PR20E4€0
S 28k CESERVED FRESSURE IN MM HG +9X92F13¢3/ PR205470
* 30k OESERVED HUMICITY IN PERCENT ,6Xs2F13.277) PR20S4E0
FORMAT (4Xo 13HWEIGHTS BEINGeSXo 7THNOMINALe EXe 7HDENSITY 95Xy PR205490
2 11+COEFFICIENT ¢3Xs8HACCEPTED/EX+6HTESTED+ 7X+s8HVALUE LBo3X, FR20£500
3 12FG/CM3 AT 20C+2X+12HCF EXPANSION2X s I3HCCRRECTIGN MG/) PR20c€10
FORMAT (1XoS5A39p1XoF12eT9o3X9F7e49CEXoFT7e693XeF136E) - PR20ES20
FORNAT (1X S5R39 1XoF12e493XoF72896XeFT7e663X9F13E) PRZ0EE€20
FORMAT (4Xo13HWEICHTS BEINGoSXe 7THNOMINALoEX9 THDENSITY oS X, PR2CEE4Q
2 11+FCOEFFICIENT ¢3X ¢8HACCEFTED/EX+6HTESTED s 7X+ BFVALUE G +3X» PR20ESE0

3 12FG/CM3 AT 20C+2Xs12HOF EXPANSION 22X +13HCCRRECTION MG/) PR20DEESEQ

FORMAT (6X¢o6H GRAMS/6Xo1E516€) PR20EES70
FORNAT (6Xo3H MG/EX,1516) PR20ESEQ
FORNAT (3H A 5I12:1Xs15(5XsA1)) PR20EESO
-FORMAT (3H R 3Xe15(S5XsAl1)) PR20£€00
. FORMAT (//26H CRSERVATICNS IN DIVISICNS) PR20SE10
(39H SINGLE SUBSTITULTICN SINGLE PAN BALANCE/) PR205€20
(3€H SINGLE SUBSTITUTICN TWO PAN BALANCE/) PR20S€EZ0
(37H SINGLE TRANSFCSITICN TWC PAN BALANCE/) PR20E€40
(36¢H DOUEBLE SUBSTITLTION ONE PAN BALANCE/) PRZOEESO
(3€H DOUBLE SUBSTITLTICN TWO PAN BALANCE/) PR2CEEED
(37H DOUBLE TRANSFCSITICN TWO PAN EBALANCE/) PR20E€70
(3H A 01291X93F1144) PR20SEEO
(3H A 11241 Xe6F1104/€X33F1164) PR20S€ES0O
(3H A 412,1X+4F11.4) ) PR20E7CQ
(3H A 0120 1Xe6EF1144/6XeEF1164) PR20S710
(/719H MATRIX IS SINGULAR) PR20S720
(//17H1ERRCF IN INVERSE) PR2CE€720
(774H A =/(5E16.8)) PR202740
(7/12F ACINVERSE)=/(SE1€.8)) PR208750
(//15H 1-AA(INVERSE)=/(5E1648)) PR20E7€0

3‘2192 SENSITIVITY WEIGHT/SH MASSs2XsF124E93H MG/7H VOLUME, PR205770
2S012H CM3 AT 20 C/25H COEFFICIENT OF EXFANSION.2X+F8.6/5X,PR205780
CaerZl=e1XeF13.843H MG) PR2CE7SO
€Xs 7THAVERAGE» € X0 BHOBSERVED/ 13X 4-A (1) 56X+ SHDELTA(I) 33X+ PR20SECO
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2 1lHSENSITIVITY.ZX.lIHSENSITIVITY/lSX'kH(MG)géX;4H(MG)qéX. PR20Sg

3 8H(MG/DIV)6X:8H(NG/DIV/) PR20QS5g
1480 FORMAT (/35X«7THAVERAGE »16X28HCBSERVED/ 13X+ 4HA(I)o6X,8HDELTA(I) o3X,PR2058
2 11FSENSITIVITY 84X o7ThZERC{I)o2Xe L1HSENSITIVITY/13Xo4H(MG) 99X PR2(¢&g
3 4H(MG) 9 SXeBH(MG/DIV)sEXeSH(DIV)96Xe8H(MG/DIV) /) PR20¢&g
1490 FORMAT (/37Xs7HAVERAGE 16X 8HOESERVED/ 13X+ 4HA(I) +5X+8HDELTA(I) 45X ,PR205g
2 11FSENSITIVITY 92X s8HDRIFT(I) 32Xs11HSENSITIVITY/13Xe4H{NC)o7Xs PR20s¢
3 4H(MG) 98X B8HIMG/DIV)gEXe 4H(MG) 96X 8H(MG/DIV}Y/) PR20%g

1500 FORMAT (/37X THAVERAGE +27X+s EHCESERVED/ 13X s 4HA(T1) 9EX+BHDELTA(I) 44X PR205g
2 L1FSENSITIVITY :2Xs8HDRIFT(L) +3Xs7HZERO(I)93Xo 11HSENSITIVITYV/13Xs PRZ(Sg
3 4H(MG)98X|4H(MG)97X08H(MC/DIV)95X94H(MG)96X.SH(DIV)vGXoGF{MG/DIV)PRaoag

4/) PR20sg
1510 FORMAT (/6X+64H* CEBSERVED DEFLECTICN IS GREATER THAN OR EGUAL TO OPRzgeg
2NE FOURTH THE/8X92ZHSENSITIVITY DEFLECTION) PR20s&g
1520 FORMAT (//31XoERVCLUME +SXs10HSYSTEMATICs3X+€EHI SeDeo3Xs PR205g

2 11FUNCERTAINTY/SXs4HITEM:8X210HCORRECTIGN94Xo6F (AT T)!EX’.SHERRURPRQOEQ
306XoSHLIMITe6Xo SHLIMIT/E6Xo3H(G)e 12X04H(MG,’7xo5H(CM3’99XDQH(MG).7XPR2059
494H{NMNG) s 7TX 14 H(VG)I/) PR20s¢
1530 FORMAT (//731Xo6FVCLUMEoS5Xs10HSYSTEMATICo3XoEH3 SeDoep3Xye PR2Q¢g
2 11FUNCERTAINTY/SXsAHITEM:8X%X910HCORRECTION ¢4X s 6+ (AT T)’GX'SHERRQR.PRQOEQ
3 6X.5HLIMIT.6X.5HLIMIT/5X.M—i(LE)olzx;QH(MG).?X.5H(CM3)-9X94H(MG)- PR20OE0

4 TXo4H(MG) o 7Xo8H(MG)/) PRZ0EC
1540 FORMAT (3H A ¢12+1X341+6F12,5) PR20€9
1550 FORMAT (1XsF12e492F134E¢3F1165) PR20€0
1560 FORMAT (1XoF126702F13eS5e3F1165) ! PR20EQ
1570 FORMAT (/2SH STCPPED AT 10 ITERATIONS/) PR20¢€0
1580 FORNAT (/15H TEMPERATURE T=3F6¢2+3H C/) PR20€0

1590 FORMAT (1Xe 72H bk ok b ok skook ok sk ok ok ok ok sk ook dokok sk ki sk skl ook sbskok sk sk skokok ok ok ok ok sk kskok s kPR 2 060
2k kddhkhkEFkk KA IR I IR/ I X 5
3 72HINFUT ERROR IN RESTRAINT. CHECK RESTRAINT VECTORs NCGMINAL VALUPR20€}
4E¢ DENSITY/1Xo
5 72HANC COEFFICIENT GF EXFANSICN IN THIS ANC PREVIOUS SERIES.
6 /2X930H INPUT CCRRECTION OF RESTRAINTs4XoF1lede3H MG/2X.PR2C
7 33k CCMPUTED CORRECTION CF RESTRAINT»1XeF11e4,3H MG/1IX, PR20EL
8 72 Hk ks kokokokok ook ok ok o kok ko ok ook sk okeokisk sk ok okosk ook ok okok ok o o o okeok b ok ook sk ook sk ok ok ks kR kok kPR 20
Ok kkkdkkkkk/)

1600 FORMAT (21+ RESTRAINTY FCR FCLLCWING SERIES/17H RESTRAINT VECTORe1XFR2
2,1515)

1610 FORMAT (16H MASS CCRRECTIcN,17x.F13.s.3H MG/15H VOLUME AT 20 Co 18XPRZ
20F13e5s4H CM3/17H SYSTEMATIC ERRORy 16XeF13e593H MG/
3 27 3 STANDARD DEVIATICA LIMIT,6XsF13.5+3F MG)

1620 FORMAT (//3Xs3HSUM6Xs40HWEIGHTS USED FOR THE LINEAR CONEINATICONS)P

1630 FORMAT (3Xe3H(G)oEXoSHGRANS) P

1640 FORMAT (2Xo4H{MG) 4 EX42HMG)

1650 FORMAT (6X+1518)

1660 FORMAT (1Xs15915(4X9A1))

1670 FORMAT (//10Xs
2 S2HVALUES AND UNCERTAINTIES FOR COMBINATICNS OF WEIGHTS/1Xe
3 61H(UNCERTAINTY IS 3 STANDARD DEVIATION LIMIT PLUS ALLCWANCE FCR/
4 19F SYSTEMATIC ERRORe))

1680 FORMAT (/39Xe6H3 SeDeoS5Xs11HUNCERTAINTY/3X 9 3HSUMe 8X94HCCRRs4Xs
2 10RSYSTEMATIC+7X+SHEFRCR+8Xs SFLIMIT)

1690 FORMAT (3Xe3H(G)s8Xs4H{NG) 37X s4H(MG) 410X, 4H{MG) 9 10X 4H{MG)/)

1700 FORMAT (2Xs4H(MG)o8Xe4H(MG) 9 7Xs 4H(MG) o 10X9 4R(MG )9 10Xs 4HIMCI/)

1710 FORMAT (1XoI504F12.5)

1720 FORMAT (13K MAXIMUN LOADF1S5e4+2H G/1X,
2 25+STARTING RESTRAINT NUMBERoZXe12)

1730 FORMAT (//18k PRECISICN CCNTROL///

148



2 43¢ (OBSERVED STANDARD DEVYIATICN OF THE PRGCESSeFi2.5¢4H MG/ PR20GE3S0

3 43&4ACCEPTED STANDARD DEVIATION OF THE PRCCESSoF12e504H NG/ PR20€4CO

4 19+ DEGREES OF FREEDOM.IS/8H F RATIOF12.3} PR20E410
1740 FORMAT (/21H F RATIO IS LESS THANFGe20 PR20€420
2 a0k (CRITICAL VALUE FCR FRCBABILITY = ,01)e/ . PR20€430

3 48F THEREFORE THE STANCARD CEVIATION IS IN CONTROLe/} PR20CES4C

1750 FORMAT (80H k352 ppbkddkpdRpRuphhhkhkgpypRxhhkpdFr o2 hdhhkn 23 p5keduddbPR20ESS0
FETEI LI LT LS LS ELERES L L L D) FPR20£460
1760 FORMAT (2&4H F RATIC IS GREATER THANF6e2+¢ PR20€470
2 40K (CRITICAL VALLE FCR FRCBAEBILITY = <013}./ PR20€4%80

3 652F THEREFORE THE STANDARD DEVIATION IS NCT IN CONTRCL.) PR20€4S0

1770 FORMAT (38H OBSERVED CCRRECTICN OF CHECK STANDARDoF1Q.Se3F MG/ PR20CESCQC
2 46k STANDARD DEVIATION CF THE OBSERVED CORRECTIONSFLl1eSo3H MG/ PR20EE1LC

3 84 T VALUEeF862///1} PR20EE20

1780 FORMAT (36H ABSCLUTE VALUE CF T IS LESS THAN 3¢/ PR20€530
2 40F THEREFORE CHECK STANDARD IS IN CONTROL./) PR20€540

1790 FORMAT (1Xo72HALTHCUGH THE ABSCLUTE VALUE CF T IS GREATER THAN OR PR20ESSE0
2EQUAL TQ 3 » /1% PR20ESEQ

3 72HYHE T VALUE CCRRECTED FCR SYSTEMATIC ERROR IS LESS THAN 3¢ PR2CES 70

4 /1Xe PR20€580

5 72FTHEREFORE THE CHECK STANDARD IS IN CONTRCL o PR20€EESO

6 ) PR20EECO

1800 FORMAT (1X,72FALTFCUGCH THE ABSCLUTE VALUE CF T IS GREATER THAN OR PR20€€1N0
2EQUAL TO 3 ¢ /1Xe PR20EEZC

3 72HTHE DIFFERENCE IS STILL SICGNIFICANT AFTER ALLOWANCE FCR SYSTEMPRZ20€E2C
4ATIC /1K PR20€E4O

& 72FERRCR o THEREFCRE THE CHECK STANDARD IS NOT Ih CONTRCL » PRZ20EEEQ

& ) PR20€EGEQ

1810 FORMAT (/7)) PR20EG70
1820 FORMAT (S52H T VALUE EQUALS ZERCO--~CHECK STANDARD VECTOR 1S ZEROe) PR20EEED
s END PR20€EESC

== PGCCNT SUBPROGRAM =—--

SUBROLTINE PGCONTY PGCOCOSO

Cokokaokododok kopokkododok bRk kb p Rk b dhk R pdhipk kg hnkhddhhkdprhdhk b 3Rk k3 hxxkPCCO0C020
Ck SUBROUTINE OF THE MNATIGNAL BUREAU OF STANDARDS MASS CALIERATICN *%PGC00030

C¥x- PROGRAM VERSICN CF SEPTe 1041571 WRITTEN BY ReCoRAYECLD *¥PGCQ0040
Ckx . AND MRSeReNeVARNER **PGCOCOSO
Cxx' MODIFIED BY Re WNe VARNER SEFT 1979 *%PGCOO0ED
¢

Aok koK o koo o ok ok sk Sgeok e sk K ko Bk kg ob o ok R ek ok Rk R b R R R kR RN R R R F kK FHAKKXPGCO0070
1 SUBROUTINE TO WRITE CONTINUATICN PAGE **PGCCOOED
K SO ok o sk ook okok oo oo o e ok ot o sk ok o ok ok ob o o o okl ok skokak ko Rk o b ok ek ok B ook kb ok ok 3 3 ok kR kR k¥ X P GCO00S0
DIMENSICN FOR CCMMCN /PRT1/ VARIABLES *%PGCOCICO
Fhd ok d ok kaokdobkkokoko kg gk Rk b akkok Rk kok ok kR ok d R Rk R R ARk FA Rk AR ARk A ERRRPGCOCL110
”QIMEBSXQN BL{T72)BZ(72)83({72):B4(72)+B85(72):B6{72).87(721), £GCO00120

2 IDATE(3) PGCOC1Z0
kok o oh ok aokok ok o ook o s ol o oo okl ook ok o sk sk ok ok kol koo PR Rk R Bk ARk R A A AR R KKKk RPGCO0140
IMENSICN FOR COMMCN /ZINPLT/ VAREIABLES *%¥PGCOO0150

3 ok ok o o ok sk o o ke ok 4 ool o o ok 8 o ook ok ok ook ok ook ok ok 3 ok ok S o ok ok ok Sk ok ok ko ok % $ Kk Rk kR PGCOO0160
ANENSION AIDCST(,15)sANCM(15)9DENSTY(15) 0 COEFEX(15)0ACCVALL1S)s PGCO0170
Dby (15) +ACKSTL (1519 IRSTCU(15)9 IPRNTU15 )5 DESMAT (155505 PGCO0180
ey V(€001 ALCOM(15020) PGCOC1S0
g Fokokkok o ok ok b hokokok R Rk Rk kA kR R kA AR AR A B R kR R RREKXPGCO0200
ELEC CoMMON *%PGCC0210
:::*;:::T******t***##******************t****#***#**#*##********Pecoozzo
z / B1,B2,E3,B4 +E5486,87+ RANERR s SYSERRoTNOMsL1,L2,L.3+L4,PGC00220
“GN'}ESTEvIEREST PGC00240
MON Jqar2/ IPAGE,NOSER,1RGCT PGCC002E0
Y /INPUT/ TEARSPBARJHEAR,STDEBAsSWTs VST sCEXSUT,ATDCST,ANOM,s PGCO0260

o3
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2 DENSTY,COEFEXsACCVAL+s ARSTINJACKSTDs DESMAT9CBSERVe VARBAL ALCOMoT1PPGC0O0270
3o T2FoPiIPoP2PoHIPsH2PoCF1o (P2 CT1sCT29CHIoCH2o0T 1P 0UT2PcOP1Po0OP2Py PGC00280
4 OH1PoOH2Ps I0Po IBALoNOBS s NUNKNSIRSTOUs IPRNT S ITPOSs ICKUSD,, ICALDSs PGCO026G)H

S LINVARIN3 NG PGC00230¢0
COMNCN /UNITIO/ IRoIWg IPe IPLs ITMP PGCG0O31¢
PGC0032¢

WRITE (IWeg30) IPAGE
C sk sk okl ek ok ok ook skl ok ok sk ok sl ok ak kR ok ok koK Aok ot Rk ok kK o ko kR Ak ok ok ok ok kok 3 Ak KRk kKK kK PGCO033g

Ck%  NOSER IS SET EQUAL TG 200 IN FINPRT *%kPGC0034(
€ s ok e sk ook sk sk sk sk ok ok ke Aok okl ok ook ook ok Kok 3 sk ok ok akokok akakak skakok 3 ok okok ok akk ok okok 3 3 Rk kK K Ak K K P GCCO I8

IF (NOSEReLTe20C) GO TG 1C PGCOOZ€c

IPAGE=IPAGE+1 PGCOO027¢
WRITE (IWeS0) (BI(K)sK=1+€5)sIPAGE+(B2(K)eK=196S)9 (IDATE(K)oK=19¢3}PGCOO3ag

20 (B2(K)9K=1965) PGCOC3g(
GO TC 20 PGCO040¢
10 IPAGE=IPAGE+] PGCO0041¢

WRITE (IWo40) (B1(K)oK=19€5)9oIPAGEs (B2{K)oK=1065)¢NCSERs (E3(K)oK=1PGCO042¢
2065)9 (IDATE(K) 9K=1,3) PGC0043¢

20 IPGCT=6 PGC0044¢
RETURN PGCCO045¢

C**#********************************************#****#***#***###********PGCOOQEC

Cak ¥ FORVAT STATEMENTS *%kPGCOO47¢
€k 3k 3k sk e sk 3 3 s ook A A o e bk A A bk 3 o 3 Rk ok 3 ok ook bk kol ek ok ke kR kb ok kok kb ok ok ok kdkkkkkkkkRkPGCO0048(
30 FORNAT (1H1+30X+1GHCONTINUED FROM PAGEI3) PGCOC4S(
FORMAT (1H 0€5A1954FHPAGEsI3/1X9€5A19 6HSERIES12/1X965A101201H/9129y PGCOOEO(

490
2 1H4012/77) RGCoos1¢
50 FORMAT (1Xs65A1 94HFAGE ¢ 13/1X0€E5A141291H/91201H/012/1X065A127) PGCCOs2(¢
END PGCOOE2

=== HEADPG SUEBPRCGRAM ===
SURKOUTINF HFADPG HDPQCOIC
C 3k % 3k skakak ok 3k 3k 3k ok 3k 3k 2k ok 3k ok ok ok ok 3k 3k 3k 3k 2 3k 9 3k 3 3k ke 33k ok e 3k ke 3k 3k 3k ok ok ook 3k ak sk ok ok ok sk ks ok sk ok ok ok kkk Ak kkk R FDPO 0020
C k% SUBROUTINE TO PRINT FAGE FEACINGS *%FDP0O003C
Ck% ADDED BY Re Neo VARNER SEPT 1676 **HDPOCO4(
€ %k sk sk 3k 3k ok 5k 3k 5k 3k 35 3k ok 3k 3k 3¢ o 3k ok 3k 3k 3k 3K 3 ok ok O sk 3 3k 2k 9k 2k 3k 3k 3k 3k ok 3k ok 3k ak 9k 3K sk ok 3k ok 3K 3K ok 3k 3k 3k ok 3k ok sk sk ok t*****#****HDDQOGSQ
C*k* DIMENSICN FCR CCMMCN /PRT1/ VARIABLES *%EDPOOOE(
€ sk okokok ok ko ok ok ok Kok ook ok ok Rk o Rk Rk ok ok kK KRk kAR kR KK R IR KB RRR KRR S FH kKRR kKK HDP 0007
DIMENSICN B1(72)+B2(72):83(72)+,B4(72)+.BS(72)eB6(72)eB7(72), HDPOO
2 IDATE(3) v
Cakoak K ek ok ok ok ko ok ook Sk okok ok ok ook ok o ok okok ok ok o ok o sk skakakokokakokak ok ok 3ok ook ok o 3 kR okkok sk ok b sk okokak sk ok % HDP 0 0 10
Cakxk DIMENSICN FOR COMMCN /INPLT/ VARIABLES **¥FDPOG 1L
C 3ok ok okok ok ok 3k ok ok ok ke ak ok ok o okeak ab ok skl ook b oh ok ok sk ok kokok ok ok ok ks kok sk ok ok ok okok %k 3B kk ok kkk*k FDPOO
DIMENSICN AIDCST(E+15) sANCM(15)+DENSTY(15) 9 COEFEX(15)9ACCVAL(1S)y
2 ARSTIN(15)9ACKSTD(15) o IRSTCU(15)oIPRNT(15)oDESMAT(15:50)
3 CBSERV(600)9ALCCM(15,20)
€ %k vk 3 sk 3k 3k ok 3k o ok ok ok ok ok Sk dkok ok 3k dk ok ok bk kk ********************#****##********#********HDPO
Cok* LABELEC COMMGN **HDP
€ ek ok ok ok ok o ok ke ok e ok ook o ARk o o ok ook 3 ok ok ok ok ok oK ok ook ok ok ok 3 ok ok ok 3 okok ok ok o o # koK kakk K FDP O
CGMMCN /PRT1/ EB1+EZ2+E3+B84,ES, 56.37.RANERR.SYSFRRgTNnM.L1.L2.L3aL4.HDP
2 L59LEIDATE, IEREST
COMMCN /PRT2/ IPACGENOSERIFGCT *D
COMMON /INPUT/ TBAR ¢PBARshEARSTDEBAs STy VSWToCEXSWTy AIDCSToANGMy HD

2 DEA<TY0CDEFEX.ACCVAL»ARSTIN»ACKSTD.DESMAT.CBSEvaVAREAL.ALCDMoTlPrD
39 T2FoP1PsP2Po HIP4H2P yCP1,CP2,CT1+CT24CH15CF250T1P+GT2P»CP1F0P2F rO
4 0H1P.GH29.IOD.IBAL.NQES.&UNKN.IQSTOU.lﬂRNT.ITDOSoICKUSC.ICALDSU
S LINVARoN3sN4

COMMCN ZUNITIG/ IR+IWs IPIPLITMP

IPAGE=IPAGE+1 k=1
WRITE (IWe1C) (B1(K),K=1,65),IPAGE, (B2(K),k=1,65) NCSER« (B3(K)s -

2+€6E) s ( IDATE(K) 9K=1 43} 9 (E7(K) sK=1418)sIBALy ICP
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IPGCT=¢g =DP0o310

RETURN +bP0C320
10 FORMAT (1H1:65A1+4FPAGEI3/1X65AL6HSERIESe I2/1Xe65A191251HAE2, HDPOO3IIO

2 1HZI2/1Xe 11HTEST MUMBERe 2Xo 18A1///78H BALANCEe 1Xe I3/9H COPERATOR. 1 XHOPOO 340

3012) rDP002E0

END HDRQOOZ€0
== FINPRT SUBFROGRAM ==~-

SUBROQUTINE FINPRT FPROOO10

C***********%**#*$***#**$******$*$**$$$***$##***$*#**$#******#*#&**#****FPROOOEQ
Cxx SUDROUTINE OF THE MATICNAL BUREAU OF STANDARDS MASS CALIERATION *#FPRO0O03IO0

c#x PROGRAM VERSICN CF SEPT. 1041971 WRITTEN BY ReCoRAYEOLE *EFPROCOSO
c#%  AND MRSoReNsVARNER , *%*FPROCOEC
cx% MODIFIED BY Ro No VARNER SEPY 1979 **FPROOOED
C*****4‘*##*************##*** e spc ofe ob s afeafs s s o ofs ofssfe e ol s ek sh Fak bk pop kb kAol A FaFEEFEEFPRQOOOTO
c4x SUBROUTINE TO PRINT REFCRT *%FPROCOEC
Cook dokokok ok ok bk bk otk sk ok o ob ok okak Kb bk bk gk kR A AR B H AR A B R AR A RKRFPROO0SO
c#* DIMENSION FOR COMMCN /REPRT/ VARIABLES %%FPROO10O

€ ok ok skl 3 ok o ok ok g ok Sk gk ok ok skod ook o ok skl ok b sk sk kol okl teok R ok kok ok kb kR ok ok kak b kok sk B bk kokkkok Rk k XkFPROOCL 10
DIMENSICN AITEM{(S5+50) s APPNMAS(S50) s TRMASS(50)UNCERT(50)+ VCLPRT(S0)FPRO0120

2 COEFRT(S0)sCORRB(E0) FPROG130

€ ok ok ok o o oh ok sk oKk ok ook 3k ok ook b sk ok skl ok ok ok koo sk ok k ok Sk ok ok kA bk kR Rk AR Aok kkkkAFPRO01 40
C¥k DIMENSICN FOR SUBRCUTINE FINPRT *%FPROCLISC
Cook sk skokok ok o okok Sk e sk sk ok sk sk ook ok deofok ook ok Bk ok ok ok ok kR ok bk kok F Rk kR Rk R X F ARk Rk KA XX FPROO1E0
DIMENSICN TRMASX(1E)9 AAAMAS(13)oBBBMAS(13) oNNP(SO)oTEMPAR(S0) FPROQ170
DIMENSICN IAP{9),TAP(S) FPROOL1RO
CHAKEKEF R RFFREFRRRF R F R I KRR AR FEF R R R A RAREE R KKK TR R KRR AR RRRE I DRV RRFRREXFPROQLGO
Lk DIMENSICN FOR CCMMCN /PRT1/ VARIABLES 2#%FPRGO2CO
Gk o ok ook skok sk sk ok e ok skookok ok b Aok okl kb sk ok ok bk ok ok sk ko kkokk Rk ok bk kk ko Bk kk Rk %R X EPRO0210
DIMENSICN Bl{(T72}o82(72)sB3(72)9B4(72)eBS{T72)eB6{(T2)eBT{72)s FPRC0220

2 IDATE(3) : FPRO0O230

ChRd ko k dpdok sk dookiolob kb sokbok ok ok kb ko kk kRt kR Rk kR PRk sk ok kR F R AR R AR EFPROO240
Cx%x DIMENSICN FUOR COMMCN /INPLY/ VARIABLES *kFPROG2E0

C¥kdhohokodkdhokkokokskoskokok ok okok sk bk b ks pok b o sk shok ok dhokdskaksk deokak sk sk ok dokskk shokksk b d ks ik kX FPROO 260
DIMENSICN AIDTST(E+1S)ANCM(15)DENSTY(1S) o COEFEX{15)0ACCVAL(15)s FPRC0270

2 ARSTIN(1S)sACKSTD(1S5) s IRSTCU(1S)e IPRNT(15)9DESMAT(15950)s FPRQQ2€0
. - 3 CBEERV(600)oALCOM{154+20) FPROG2S0
G 3 ook sk o o o 3 o o o ok ok sk ok ok ook sk ok ek ok ok o ok ok ke kol e ook sk ook Ak ok b sk kakak sk 3 4 B ko k% kR X FPRO0 300
CH% . LABELEC COMMCHN **%FPRO0310

ARk ok dokok o ok ko ok ok ok o ok b ok R kb ok ok ok ok ok sk ok bk kbR ok ok A 4 H kR kKR RFPROO 220
" COMMON /PRT1/ B1+BZoB3¢B4oBSsBEcB7¢RANERR ¢ SYSERRe TNCMoL 1oL 2oL 3L 4sFPROC2Z0
2 LSeL6o ICATEs IBREST FPRO0340

' COMMCN /PRT2/ IPAGE +NOSER,IPGCT FPRO03E0
- COMMCN /REPRT/ TRMASSo APPNMASeCORRBoAITEMs UNCERT ¢ VCLPRTo CCEFRToNPRTFPRO03EOQ
OMMON /INPUT/ TEARPBARFEARSTDEBA:SWT,VSUT +CEXSHT,ATCCSToANOM, FPROO370
DENSTY,COEFEX s ACCVAL s ARSTIN s ACKSTD s DESMAT ¢ CBSERVe VAREAL ¢ ALCOMo T1PFPR0O03£0
2FoP1PeRP2ZPoH1FoH2Po CP19 CP2oCT19CT2oCH19CF2o0T1Ps0T2Ps CP1PsOP2Ps FPRO0C3SO
H1PsCH2Po 10Pe IEALS NOES s NUNKN o IRSTGU » IPRNT s ITPOS, ICKUSC» ICALDS, FPR00400
INVAR N3 ,N4 FPROO41G
COMMON /UNITIC/ IRoIho IPeIPLy ITMP FPRO0420
MMON sPchCuT/ NTCP FPROCAZ0
Rk koo ko bk Kk kb ok ok kokok o bk s ok o ok ok ) kR ok kK % FPRO 04 40
TYPE STATEMENTS *%xFPROOCGEQ

***************#*******#***#**#***#****#***##***1***1##********FPR00460

ZERP$ECISICN TRMASS s AFPMAS s CORRE s TEMPAR FPROO470
Nree ENASerBenns.AAAMAs EPRO04E0
"sNE.NOSER) GC TC 20 FPR0O0&SO
BVt FPROGS0O

IFLAGe (IAP(1)e1=2+5) s TAP( 1) IAP({6) +TAP(2}+IAR(7) ;s IAP(FPRO0OS10
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28) s (TAP(I)+sI=3:5)+IAP(9) FPROG

END FILE 1ITMP FPROO
REWIND ITMF FPROO
10 READ (ITMP) (IAP(I)si=1:5)sTAP(L1)+IAP(6)+sTAP(2)oIAP(TIeIAP(8)(TAPFPROO
2(1)o1I=309) o IARP(S) FPROO
IF (IAP(1)+EQeIFLAC) GG TC 20 : FPROQ
WRITE (IP,200) (IAF(I)eI=1+S)sTAP(1)sIAP(6)eTAP(2)e IAR(T)oIAP(8)e (FPROQ
2TAP(1)o1I=309)s1AP(S) » FPROC
GO TC 10 FPROQ
20 KKK=0 FPROO
NOSER=200 FPROG
IF (N3+.EQe0) GC TC 40 FPRQQ
Cedeokokok ok ok o sk skok okok sk skook ek okak e sk ok ok sk e ok bk ok kb kkok ok kkk k ok kR Rk Rk F kp kkk R R Rk kk kX kX kFPRO(
(o 2 3 MASE WwAS GIVEN IN ENGLISF UNITS *%FPRQQ
C*¥ CCNVERT TO GRAMS **EPRO
€2k 3 sk ok ok ok ok ok ko ok ok sk 3k 3k ok ok ok o ook ok 3ok b sk sk sk skokakodkok ko ak skakkokok sk kokk R ok Rk ok bk kkk ok kB B ok kkkkkkkFPRQQ
DO 320 I=19NPRT ’ FPROQ
TRMASS(I)=TRMASS{1)%(1.D0/453.,59237D0) FPROQ
APPVAS(I)=APPMAS(I)*(1.D0/7453.59237D0)%1000.000 FPROQ
CORRB(I)=CCRRE(I)*(1.D0/4£3¢5523700)%1000.0D0 FPROQ
UNCERT(I)=UNCERT(T1)%(1/453.59237) FPRO(
VOLPRT(I)=VOLPRT(I)%,06102374 FPROO
30 CCNTINUE FPROO
C 2ok ok skl 3k 3k ok ok e 3k ok e 3k 3k ok ok 3k ok ok 3k ok 3k ok sk sk ok ok sksk 3k ok sk ek skokeok dkok ok b dkok dk kak kak ok b ok okl ok ko B o ok kK kkkkkEPROQ
Cakk MASS WAS GIVEN IN METRIC UNITS *%kFPROQ
ok ok ok o ook ok ok ok ook ok ok ok ok koK Kk ok b3 b ok b kokok Aok ok ok kR Aok R R R B RN A KAk ¥ F A KRRk R kR KFPROQ
a0 IF (NPRT.EQ.1) GO TO 80 FPROC
DO €0 I=1,KPRT FPROC
TEMFAR(I)=TRMASS(I) FPROOC
NNP (1)=1 FPROC
50 CONTINUE EPROC
NNN=NPRT~1 FPROO
DO 70 I=1,NNN FPROO
IP1=1+1 FPROO
DO 70 J=IF1oNPRT FPROO
IF (TEMPAR(I)-TEMFAR(J)) 70,70+60
60 TEMF=TEMPAR(I)

TEMFAR(II=TEMPAR(J)
TEMPAR(J)I=TEMF
TEMF=NNP(I)

NNP (I)=NNP(J)

NNP (J)=TEMF

70 CONTINUE

80 NN=1
IF (NPRTYeNEe«1l} GC VO 90
NNP(1)=1

Q0 IPAGE=IPAGE+1

WRITE (IWs260) (B1(K)oK=19€S5)sIPAGE
WRITE (IWo270) (B2(K)oK=19€5), (IDATE(K) sK=1,3)
VIRITE (IW,280) (B2(K)sK=1,€5)

WRITE (IWs290) (B7(K)egK=1¢18)
IPGCT=8

IF (MNeEQe2) GC TC 110

IF (NNeEQe3) GO TC 160

JA=1

JB=12

IF (KKKe¢EQel) GC TC 100

CALL TEXTS1
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KEK=1 FPRO11C0

100 CONTINUE . FPROL1:10
IPACE=IPAGE+1 FPRO1120
WRITE {(1Ws260) (B1(K) K=1,65),IPAGE FPRO1130
WRITE (IWo270) (B2(K)oK=196%5)e {IDATE(K)sK=1¢3} FPRO1140
WRITE (IWo280) (B3 (K)oK=14€5) FPRO11S0
WRITE {(IW,.290) {(B7(K) ,K=1,18) FPROLICC
CALL TEXTS2 FPRO11L70
NN=2 FPRO1180
GO T0 S0 FPRO11S0

110 CALL CHKLN (&) FPRO12400
WRITE (IWo210) FPRO1210
NN=3 FPRD1220
CALL CTRKLN (4} FPRO12320
IF (N3.EQ.0} GO TC 120 FPRO1240
WRITE {(IWo300) FPRO12E0
GO TC 1320 FPRO12€0

120 WRITE (IWs220}) FPRO12706

130 D0 150 J=1sNPRT FPROLZECO
NNPE=NPRT+1-J FPRO12S0
I=NAE(ANPP) FPRG1300
CALL CFKLN (1) FPRO1310
IF EN3.EG.0) GO TC 140 FPRO1320

€k ko kb g ok ok i ook ok sk otk ook sk kb ok ko okok ok sk ok ok R ook kR ok R ok lok kR F kKRR Rk X FPRO 1330
Cx% CONVERT DOUBLE FRECISICN VALUE TO FLOATING FPCINT *¥FPRO1240
C***#******$#$#*************#************************#******$*ﬂ#*#******FPRG1350
CALL DOFFD (TRMASS{I) TRMASX,15+11) FPROL3E0
WRITE (IWo310) (AITEM(IUoI3oIU=155) 0 TRMASXoUNCERT(I)6VOLFRT(I} COEFPRO1370

2PRY (I} FPRGL3E0

GO TC 150 FPRO1350

140 CALL DPFED {(TRMASS{(I}:TRMAEXs15,8}) FPRC1400
o WRITE (IWo230) (AITEM{IUsI)oIU=155),TRMASX UNCERT (1), VOLPRT(I),COEFPRO1410
. 2PRTL(I) FPRO1424
450  CCNTINUE FPRO1430
. GO TC $0 FPRO1440
CALL CFKLN (13} FPRO1450

IF (N3.,EQ.0) GO TC 170 FPRO146EQ

WRITE (IWe 3209 ' FPRO1470

G0 TC 180 FPRO1480
MWRITE (IWe240) FPRO1450

DO 190 J=1yNPRT FPRO1500
FPRO1510

FPRO1E2D

FPRO1E30

LL DPFD (CORRE{I)sBBEMASe13sE FPRO1540

LL CFKLN (1) FPRO15S0

ITE (IWe250) (AITEM(IU,I),1U=1+5) ¢ AAAMASsBEEMAS FPROL15€0

TINUE : : FPRO1E70

ITE (1w, 330) FPRO1580

N FPRC1EGS0

FHokokkokok ok sk okok ok kA ok ok dok ok ok Rk Rk R Rk Aok 3 2 9 ARk BRIk RFEPROLG00

T STATEMENTS *%FPROLELD

**************#******#*#**************#************###********FPRO 1€20

2?1;3§2922913°F11°5°139F9'591291392F5¢2vF6029F5g29F7549F4s19 FPRO1EZ0
° o 1E3Y

FPROLE4D

(720X, 7HTABLE 14/ FPRO1ES0
Eé/§4xanM§sssaxg11HUNCERTA1NTvn2x99rch AT 2002Xg FPRO16€0
T OF BXP/SX.4RITEM.16Xs3F(G)e13Xe3H(G)s6Xe SH(CMI /) FPROLETO
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230 FORMAT {(2Xo50AZp IXo 15AL e 1XoFidu&y 1My FPRO
240 FORNMAT (F2RGHITEM 18X 220 CCRoA {MG) k SRS A FPRO
250 FORWAT (2XsBA3IXs 13AL1Xo13A12 PR
2630 FORMAT (IH1oES5AR 4HPAGESI2) FPRQ
270 FORWAT (1Xo65A10 12010/ 12,1HAI2Y FPRg
280 FORMAT {1X65A1) FPRQ
290 FORMAT (1Xo11HTEST NUMBER2Xe18A1S/}) FPRg
306 FORMAT (/24Xo 4HMASSe8X 1 1FUNCERTAINTY o 2K 2 FPRQ

2 1i+COEF (OF EXP/SXGHITEV 418X 4H{LB) s L2X, Y FPRQ
310 FORMAT [(2Xo5A35 1Xo 15810 1XsF 130111 XeF il EPRQ
320 FORMAT (12X dHITEMo8XsSHCLRAs7XeSHCUORB/ZE Ol EF 3K, FPRQ

2 LO0F{MICRC-LE}} EPRO
330 FORMAT (1H1) FPRQ

END FPRO

=== TEXTSi SUBPROGRAM ===
SUBROUTINE TEXTS1

C 3k 3% 3k 3k sk sk ok o Sk ks skoofe sk sk sk sk ok kosk ok S ok S ok ok sk sk ok sk sk sk 3eockook ok e ok ok

Caesk SUBRCUTINE OF TkRE NATICNAL BUREAY f

Ck PROCRAM VERSICN CF SEPTe1061i971

CHx AND MRSoRoNeVARNER

C*x  PRINT FIRST OF LAST TWC FAGES OF REPORY *%TS10
C¥%  MODIFIED BY Ro No VARNER SEFT 1979 *%TS10
£ ok 3 ok stesieosk skoske koo skookose sk skl ok ook o st sk sk el ks o ok ok sookosko sk koo ok sk g 5 verd s % RueRRkEre kTS0
COMPCR/UNITIO/Z IR, L4g IPo IPLe ITHP TS10
WRITE (IWe10) 7510
WRITE {IWs20} Ts10
WRITE (LWe303 1510
WRITE (IWs40) 1514
HRITE (IWs50) 7510
WRITE (IWo60) 1510
WRITE (IW.70) Ts1¢

WRITE {IW.80%}
WRITE (IWo90)
WRITE {(IWe100)
RETURN
€ sk stk sk ook s el ok sk ok sk e okok o ok ok ok ook kR ok T 5
Cxk% FORMABT STATEMENTS
3 sk 3ot s o o ook o o ook oK ok ook o o koK ok ok o 3 o sk ook ok ook R
10 FORMAT {1X,36H SUMMARY
236H THE ESTIMATED HASS WAL
31X, 3€EM
436 LISTED IN TAELE 11 ARE EASED ¢
51X, 3¢¢ FOR CORNYVENIENCE THE RE
636 INMPLICIT TREATMENT OF DISPLACEME
71Xo3EHIF THIS WORK ARE SUMMARIZED
836H YOLUMES, EaCes TAPPARENT
Q1 X IEHTABLES I AND ile THE
*3EH ?APPARENT MASS VYERSUS aR 4
20 FORMAT {1Xo3E6HASSICNED ARE WITH REFL
236H ¢ APPARENT MASS  VERSUS DENS I
FiX:ZEMSTANDAROS IQENTIFIEL CN THE
436H a0 THE VALUES ARE L ISTED AES
51 Xg 2EHSHEETS. THE UNCERTAINTY FRGURE i8S
65356H CCRRECTIONS TC EE APFLIED 7TQ THES
7T1Xo ZEHAN EXPRESSICh CF  THE OVERALL ]
836H LISTED NCOMINAL VALUE (A& PUOSITIVES
01X 3ERUNCERTAINTY LSING THREE STANDARD o
*3ét CORRECTION INCICATES THAT THE MASSE
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FORMAT (1X+36HDEVIATICNS AS A LIMIT
236H 1S LARGER THAN THE STATED NOMINAL/
31X, 3EHEFFECT OF RANCOM ERRCRS OF TkE
436H VALUE BY THE ANCUNT OF THE/
51Xo 3EHMEASUREMENT ASSOCIATED WITH THE
636H CCRRECTION). THESE VALUES ARE/
71Xo 2EHMEASUREMENT PRCCESSESs THE MAGNI-
g36H CCMPUTED FRCM THE VALUES BASED CN/
91X, 2EHTUDE OF SYSTEMATIC ERRORS FRCOM
+36H AN EXPLICIT TREATMENT OF CISPLACE-)
FORNMAT (1X:.36HSCURCES CTFER THAN THE
236H VENT VOLUMES USING THE FOLLOWING/
31 X9 2EHACCEPTED VALUES FOR CERTAIN
436H DEFINING RELATICNS AND ARE/
51Xs2EHSTARTING STANCARDCS ARE CONSIDERED
636H UNCERTAIN Y THE AMCUNT SHOQWN IN/
71X9 3EHNEGLIGIBLE, IT SHCULD BE NOTED

30

40

836H TABLE I. /
91Xo 3EHTHAT THE MAGNITUDE CF THE -UNCER-
*36H )

TC THE

50 FORMAT (1Xo3EHTAINTY REFLECTS THE PERFORMANCE CF

23€EH THE ADJUSTMENT CF WEIGHTS TQ/
31X, 2EHTHE MEASUREMENT PRCCESS USED TO
436H MINIMIZE THE CEVIATICN FRCM NCMI~/
51X IEHESTABLISH TFESE VALUESe THE MASS
636H NAL ON THE EASIS OF !NORMAL BRASSt'/
71X 2EHUNITe AS REALIZABLE IN ANCTHER
836K (IN ACCORDANCE WITH CORe. A BELOW)/
91X s TEENEASUREMENT PROCEESSy wILL BE
*36H IS WIDESPREAC IN THIS COUNTRY AND)

236H IN MANY PARTS CF THE WORLDW/
X9 2EHCOMBINATICN OF THE UNCERTAINTY GF
6H VALUES STATED CN EITHER BASIS ARE/
9 IEHTHIS PROCESE AND THE PROCESS IN
H INTERNALLY CCNSISTENT AND/
+vIEHWHICH THESE STANDARCS ARE USED.

DEFINITE. THERE 1Se HOWEVERs A/

.~ SYSTEMATIC CIFFERENCE BETWEEN THE)
MAT (1Xo3€H THE ESTIMATED MASS
VALUES ASSIGNED ON EACH EASIS, THE/

§HLISTED IN TAELE 1 ARE BASED CN AN

VALUE CN THE BASIS CF DENSITY/
EXPLICIT TREATMENT CF DISPLACEMENT

OLUMES, E.C.s "TRUE MASS', 'MASS

VACUD®*s MASS IN THE NEWTCNIAN
MAL BRASS, TFIS SYSTEMATIC)
1X»36HSENSE., THE CISPLACEMENT
IS CLEARLY DETECTABLE/
_ WITH EACk VALUE Is
ANY CIRECT READING FALANCES. 7
WELL AS TRE VOLUMETRIC
FIC1Ee d

AT CF  EXPANSICN. THESE
RRECTICN A - ¢ APFARENT MASS/
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R THAN THE VALUE CN THE EASIS OF7

“FORMAT (11X 36HUNCERTAIN BY AN AMOQUNT WFICH IS A

0' BEING 7 MICRCGRAMS/GRAM LAR=/

VCLUME

’

*

TS1004490
TS1004€0
TS1004€0
TS100470
TS100480
TS1400aca
TS100500
TS100510
TS100€20
TS100530
TS100540
TS100€€E0
TS1005€0
TS1i00E570
TS100E€Q
TS1005¢0
TS100€00
TS10C€10
TS100€20
TS100€30
TS100€40Q
TS100€€0
TS100€€0
TS100€70
TS1J0€EQ
TS100€50
TS100700
TS100710
TS100720
TS100730
TS100740
TS100750
TS1007€90
TS10077¢
TS1007€0
TS100790
TS10CECO
TS10CE10
TS10Q0820
TS100&30
75100840
TS1008S0
TS1008€0
TS100870
TS100€&€0
Ts100&s0
TS100500
TS100S10
75100920
TS100S30
TS100S40
TS100959D
TS100G€0
TS100€70
TS1009&0
TS1CC8%Q
TS101000
TS1c1010



90

100

91X, 3EHVALUES SHOULD BE USED, TOGETHER
*36H VERSUS BRASS® GCR *WEIGHFT IN AIR)

FORMAT (1X+36HWITH AFPRCFRIATE CORRECTION

236H AGAINST BRASS' 1S CETERMINED B8Y A/
31Xe 2EHTHE BUOYANT EFFECTS OF THE
436H HYPCTHETICAL WEIGHING OF THE/
51 Xo IEHENVIRGNMENTe TO ESTAELISE CONSIST-
636H WEIGHT AT 20 CELSIUS IN AIR HAVING/
71Xs 2EHENT MASS VALUES FOR CEJECTS WHICH
836H A DENSITY CF 1.2 WNG/CM3es WITH A/
91X FEHCIFFER SIGNIFICANTLY IN DENSITY
*36H (NCRMAL BRASS) STANDARD HAVING A)

*

FORMATY (1X936HAND/CR FCR MEASUREMENTS WHICH

236H DENSITY OF 844 G/CM3 AT 0 CELSIUS/
31X+ 2€6HBE MADE IN DIFFERING ENVIRONMENTS.
436H WHCSE COEFFICIENT CF VCLUMETRIC/
51Xp 2EHTHE RELATICN 1LB AVDP=.45359237KG
636H EXPANSION IS 0.000054 PER DEGREE/
T1Xs3€EHIS USED AS REQUIRED.

836H CELSIUSe ANC WFOSE VALUE IS BASED/
91Xp ZEH

*36H : )

END

TEXTS2 SUBPRCGRAM ~--

SUBROUTINE TEXT7s2

FOR

MUSY

TS1010;
TS1010;
TsS1010.
TS101q!
TS1010.
TS1019
TSt010.
TS1010
Ts1011
TS1cC11
TS1011
Ts101}
Ts1011
TS1011
TS1011
TS1011
TS101¢
TS1o011
Ts1012
TS1012
Ts1012
TS10t2
Ts1012

1582000

C 3k e sk oo 3 ok o ok ok ok ok ok ok ok ok ok ok ok o ok okok ok ok 3 o 3k dke o sk ok ok ko ok ke skl ok Sk skosk sk bk ook okokeokok o F Fk kok Sk kR kX TS 2000,
SUBROUTINE CF THE NATICNAL BUREAU OF STANDARDS NMASS CALIERATION **TSz000.
*%TS2060
**TSZGOQ
*%752000

[of 2 3
C*x
C*%
Cx¥x
Cxx

C 3 ek ook sk ok o ko okl Kok AR ko k3 Hok 3 kb ok sk okdok Aok ok Kok ok ok ok hokok 3 ok ok sk sk ok ok sk ok o bk okok k ok Rk KT 62000

C#*4

10

20

Coeskeokakok ok ok sk ook ok okok Bk ok ok ok ok koo ok ok ok ok ok ok ook Rk ok ok ok 3 F kAR

Ctee SUBROUTINE OF THE NATIGCNAL EUREAU OF STANDARDS MASS CALIFFATION

PROGRAM VERSICN OF SEPT.1041971 WRITTEN BY ReCoRAYBCLD

AND MRSeReNeVARNEFR
PRINT LASY PAGE UF REFCRT
MGDIFIED B8Y Re Ne VARNER SEPT 1979

COMNCN/UNITIO/ZIRe INe 1P IPLe ITMP
WRITE (1We 10)

WRITE (1IWe20)

RETURN

FCRMAT STATEMENTS

FORNMAT (

236H /
31 X9 SCHCN ITS TRUE NASS CR  wEIGHT IN

436K WEIGHTes IN AIR HAVING A DENSITY OF /

51X+ 3EHVACUD.

63€H 1«2 MG/CM3y WITH A STANDARD HAVING /

TiXe3€EH

836H A DENSITY GF 840 G/CM3 AT 20 )

FORNMAT (1X936H CORRECTICN B - ?APPARENT MASS
236H CELSIUSe AND WHCSE VALUE IS BASED /
J1 X9 SCHVERSUS DENSITY 640°* IS DETERMINED
43€6H €N ITS TRUE NMASS CR WEIGHT 1IN /
S1X+36HEY A HYPCTHETICAL WEIGHING OF THE
63€H VACUQD. : )

END
OPFD SUBFROGRAM ~--
SUBRCUTINE DOPFD (A+BeNeD)
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v ) *%xTS2
€ 3Kk sk ook ok ok ok ok sk ok okok ok ak sk ok ok ok ok 3k ok ook ok Kk ok 3k 3k 3k ok ok ok ok Sk ok skokak akokok Aok ok ok ko ok ok % shokok 3 skok ok oF o s kokok ok kKKK TS2

**752000



C¥* PROCRAM VERSICN CF SEPT.10+1971 WRITTEN BY FeCoRAYECLD *%BPFOCO040

Cx* AND MRSeReNoVARNEFR *%CPFO00S0
Cxk MODIFIED BY Re Ne VARNER SEFT 1979 *%DPFOCO0EQ
c***********************#******************#*****##**#*#*****#1*******#*DPFO0070
Cx% WRITTEN BY CLAYTCN ALBRIGFT OF CSD *%XCPF00080
CH* A PCUTINE TO CCNVERY 2 DCUBLE FRECISICN NUNEER TGO A B8LCCK CF ¥ 0OPFOCOCO
cx%x  CHARACTERS WHICH WHEN CUTFUT WITH SUITABLE FORMAT (EG. 20A1) *%DPF00100
Ck* WILL YIELD THE NUMEER IN F-TYPE FORMAT (NG EXPONENT). **DPFGO110
CHx THE CUTPUT NUMBER WILL BE RIGFT ADJUSTED IN THE FIELD **CPFO00120
C ok *%kDPFOC130
cxx A = TrE DCUBLE PRECISICN NUMBER TO EE CONVERTED **¥DPF00140
ck% B = A BLCCK OF N WORCS TO CCNTAIN THE RESULTSe THE CHARACTERS *%CPFO0150
c#% ARE STORED ONE TO A WORD IN 8. LEFT ADJUSTED IN THE WGRD **DPFO001€0
ok N = FIFLE WIDTH DESIRED *%DPFQ0170
c#% D = NUMBER OF PLACES DESIRED TG RIGHT OF DECIMAL PGINT. *%xDPFO0180
Cok* **DPFCC1$0
Ckx IF NUMBER OVERFLOWS FIELL WIDTHe FIELD IS FILLED WITH *1S **DPF0G2C0
Ck IF UNDFRFLOW CCCUFRS RESULT wILlL BE ZERO *%CPF00210
C ok . **DPFQQ0Z20
%  *RESTRICTICN- AT LEAST CNE CHARACTER PGSITIGN MUST EE ALLCWED *%CPFG0230
Ck* FCR SIGN RECARDLESS OF + OR =-. IF USER OBJECTS *%CPFOCZ40
P TC THIS RESTRICTIONe HE NEED CNLY USE THE **%CPFOCZEa
Ck% RESULTING OLTRUT CHARACTERS BEGINNING AT E(2) *¥DPFQO2€E0
Cok INSTEAD CF E(1)e. **DPF00Z270
Ck* **DCPFOQ280
sk ook o ok sk okok ok 3k kol 3 KoK ok ok kK K 3 ok okak sk ok sk ok ok sk ok ok skokake ok sk okskok kR k ok K Rk bk akokok R dkkkkkkk*DPF 00290
C** TYPE STATEMENTS **DPFCO3CO
¥ sk skokok ok ok ook sk ok 3k oK sk ok o ok ok skl e Sk ook ke ok 3 3 3k ok ok ok ok skl Aok 3ok akok ok 3 ok ook sk sk ok ok ok ek ok kR kR Rk kR X DPF 00310
INTEGER BoD CPFO0220
DOUELE PRECISICN AgX ' CPF00320

S Ak ook sk ok ok ok oo e o ook o sk sk ok ok ok ek ok ok ok ek ok s okt skl ok ok ook 3k sk ok ookl sk kol Sk sk ek ok b 3 bk okk kok Rk kDPF 0 024 0
Lk¥  DIMENSION STATEMENT **DPFOC3E0
S ok 3k sk ek sk st ok ok ok ok ok 3k 5k sk o ok o o oo St sh ok o i 3k ok e o s o o ok ok 3 ok ok ok ook ok kol ok sk skok ek kb ok kR ok ¥k ok R A Ak X DPF Q0 260
T DIMENSICN E(1) DPFCOZ70
COMNCN /DPRFDVL/ KFD(18) CPFO02E0

IF (C+1.CEeN) GG TE 60 CPF003S0

sk ok ok sk ek ok ko ok ok o skok ok e skakak ok ek ok o sk ok ok shop ok sk okok ke kakok ok Rk kok h ok ok k ok ok kB kdkk k¥ %k kCPF004CO
ROUNC THE NUMBER AT DESIRED DECIMAL PLACE **DPF00410
B Sk ok Rk ok ckok ook skok ok ok ok ok b 3ok o ok sk okok 3 skaksk ok ok ok ok sk kok ok ok kk kk k ¥ F kK ok kX k X DPFO04AZ0
EX=DABS(A )4 oSH10 4% % (~D) CPFOG430
N=D=-2

CPFQ0440
10 akk(~MM ) CPFO0ASO

F (XeGE«1.D0) GO TO 60 CPFO04ED
F (XeGEsDe1D0AND+ALTe0s00) GC TO 60 CPF00470
MM+1 CPFOC4EQ
=1¢ MM CPF004S0
Y=KFD(11) CPFO0QSQ00
INT(X*10.00) CPFO0S12
104~FLOAT(K) CPF00520
KehNE40) GO To 20 DPFOOE30
INue CPFO0E40
han ‘ CPFOGEE0

g ***********************************#*****#*#1#********GPF00560

X MINUS SIGN IF A NEGATIVE **CPFOCET70

FAHAIRAA Aok o4 ok ok oh ok ok ok ook ok okok K ko b R kb ok ok % Ak F kK KCPF 00580
. *0+D0) B(1)=KkFD(12) CPFOQ0SSQ
QG.MM) GO TC 40 DPFCO0E00

ok k
AR ok ok ool o ok Rk KRk AR R Rk A Ak KRR Rk kX X CPF 00610
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Cx* CONVERT INTEGER PART *XDPEOOE
€ ok sk ok ok ook skokak sk ok sk ok ok ok ook ok o stk ook ok ok ok kKoK Aok kKo Rk K 4 Rook o ok k ok ok ok ok F KRk KK Kk kK DPF 0 0€

I=1+41 DPFQQ¢
DO 20 J=1oMM BPFQ0¢
B(J)=KFD(K+1) CPF0O¢
K=ICINT{(X*¥10D0) CPFQQ«(

CPFOQ(

30 X=X*10es~FLCAT(K)}
C 3k 2k sk sk okok 3k ok sk sk ok ok ok 3 ok 38 ke ke ok ok Sk Sk 3 ok o ok ok 3k 3k 3k ok 3k 3k ok ok % dkokok dkok K kR A ok ok ok b koK ok sk Ak ok ok ok ¥ ok kkk kK kk kDPF Qg

C*x STCRE DECIMAL FCINTY **DPF QO
C ok ok ok ko sk ok skeok sk ok sk ko sk ok 3 ok kokok ok ko b skokakdokok koo ok ok kol ok ok 3ok ok b ok ok kR ok R 3 ok kR Kk X A DPFQ Q"
40 MM=NM+2 DPF Qg

B(MNM=-1)=KFD(13) CPFOp
€ stk sk ook ok ok ok sk ok ok sk ok ook ok ok o o okok 3ok oh ok o ok ok ok akakeakakokok 3okok K ok ok Kok k koK b # 4 kK kX kR DPF Qg

CH¥ CCNVERT FRACTICNAL FART **%DPF Qg
C ko kaksk ok o hsok o koo ok ok ok sk o koK Rk ok kb ok ok sk ook ok ok ok ko ok ok ok F B kR kKRR XDPFQQ

DC S0 1I=1,C CPFOQ
B(MM)=KFD(K+1) . DPF Q¢
MM=NM+1 . CPFOQ
K=ICINT(X%10.D0) DPF 00

50 X=X*10 e =FLGAT(K) CPF 00
CPFQq

RETURN
€k o ootk skok ok sk ook sk ook ok ook ok ok ok K ok ok ko 3ok 3ok ok ok ok ok ook skskok ok 3 ok ok o ok ok ook ok 3 ok ok ok KKK kD PF ()

C¥* STCRE *'S IF CVERFLCW *kDPF ¢
€ ok ok ok ok ok ok ok ok ok o ok ok ok ok ok o ok ok b ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok sk ok o ok skok oh ok sk kb skokok o k3 k kK ok kk kK DPF O

€0 DO 70 I=1.N CPEaC
70 8(I)SKFD(14) DPF0¢
RETLRN : DPF0(
END DPFO(
——— CHKLN SUBPROGRAM =—=—- :
SUBROUTINE CHKLN (N) : CHKO(
3 ok 2k sk 3k 3k ke 3 sk o ok e ok ok ok ok sk e ok 3ok Aok ok ok sk 3k ok ok ok 3k o skl ok ook ok ok sk ok oK of ok 3k ok ok ok sk ok ook sk sk ak o of ok ok sk ok ok sk k¥ ok CHK O (
CHk SUBROUTINE TO CHECK EEGINNING CF A NEW PAGE **CHKO(
Cx¥k ADDEC BY Re Neo VARMNEFR SEPT 197S *% CHKO(
C ook 3 ok ok ok ok ok ok ook ok ok ok ok oK 3k ok ok 32k 39k 3 o 3 ok ok ok 3 ok 3ok ok sk ok o sk ok kst ok ob 3ok ok oF 3 9k ok o 3k sk 3k ok o 4 3k sk ok k sk ok ok k ok CHK O
COMMGN /PRT2/ IPAGEsNOSER¢IPGCT CHKOY
COMMCN ZUNITIC/ IR,IWweIP 4 IFL s ITMP CHKO|
IF (IPGCT+N.GTeIPL) CALL FGCCNT CHKO;?
IPGCT=IPGCT N cHKgl
RETURN CHKI
END ’ CHKI
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